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Extensive experiments with the durum wheats have been con- 
ducted in this country for the last 10 to 15 years. During this period 
their commercial importance has increased steadily. At first they 
were regarded commercially with indifference, then with hostility, 
and finally with approval. Numerous bulletins have discussed their 
introduction and adaptation and also their value under more or less 
limited conditions. These publications are listed alphabetically by 
authors at the end of this bulletin. 

The purpose of the present bulletin is to assemble the principal 
accumulated experimental data on yields of durum wheat in the 
United States. Many of these data are here published for the first 
time. Some of them, however, have been published previously in 
the bulletins cited. The bibliography also includes citations of 
bulletins containing some results obtained with durum wheat which 
are not presented here. This bulletin discusses the history of durum 
wheat in the United States, the statistics of production, the charac- 
ters and relationships of the important varieties, and the results of 
experiments conducted at 30 field stations. 


SOURCES OF DATA. 


The experimental data have been derived from three chief sources, 
namely, experiments conducted cooperatively by the Bureau of 
Plant Industry and State agricultural experiment stations, experi- 

14644°—18—Bull. 618——1 


2 BULLETIN 618, U. S. DEPARTMENT OF AGRICULTURE. 


ments conducted independently by the Bureau of Plant Industry, 
and, finally, to make the record more complete, experiments con- 
ducted independently by various States.! 

For convenience of discussion the stations from which the data 
published herein have been obtained are arranged, in the list which 
follows, in three groups located, respectively, in the subhumid 
Prairie States, in the semiarid Plains States, and in the arid basins 
and valleys of the Far West. 

Of the data from stations in the subhumid Prairie States, those 
from McPherson, Kans.; Ames, lowa; Brookings, S. Dak.; and Fargo, 
N. Dak., were obtained cooperatively, and those from Manhattan, 
Kans.; Lincoln, Nebr.; Ashland, Wis.; and St. Paul and Crookston, 
Minn., were obtained independently by the State experiment stations. 

In the Great Plains area data from the following stations were 
obtained in cooperation with the State experiment stations: Hays, 
Kans.; Highmore, Eureka, and Newell, S. Dak.; Dickinson and 
Williston, N. Dak.; and Moccasin, Mont. At Archer, Wyo., the coop- 
eration is with the Wyoming State Board of Farm Commissioners. 
At Amarillo, Tex., and Akron, Colo., the data were obtained inde- 
pendently by the Bureau of Plant Industry. At Amarillo the Office 
of Cereal Investigations conducts the station in cooperation with the 
Amarillo Chamber of Commerce. At Akron the Office of Dry-Land 
Agriculture conducts the station, and the Office of Cereal Investi- 
gations cooperates in the experiments with cereals. At North Platte, 
Nebr.; Edgeley and Langdon, N. Dak.; Brandon, Manitoba; and 
Indian Head, Saskatchewan, the data were obtained independently 
by the State experiment stations or the Canadian Department of. 
Agriculture. : : 

Of the six stations in the basin and valley areas of the Far West, 
five were conducted cooperatively, namely, Nephi, Utah; Aberdeen, 
Idaho; Burns and Moro, Oreg.; and Modesto, Cal. The sixth, at 
Chico, Cal.,is conducted by the Office of Foreign Seed and Plant Intro- 
duction of the Bureau of Plant Industry, with which the Office of 
Cereal Investigations cooperates in the cereal experiments. 


1 The sources of the data from the stations conducted independently by the various States are indicated 
at the proper points in the text. .The men who have been in charge of the cereal experiments during part 
or all of the years cited, at stations where experiments have been conducted either independently or cooper- 
atively by the Office of Cereal Investigations, Bureau of Plant Industry, are listed as follows: California.— 
Chico, E. L. Adams; Modesto, H. F. Blanchard. Colorado.—Akron, W. G. Shelley, Clyde McKee, C. H. 
Clark, and George A. McMurdo. Jdaho.—Aberdeen, L. C. Aicher. Jowa.—Ames, L. C. Burnett. Kan- 
sas.—Hays, J. G. Haney, O. H. Elling, A. M. Ten Eyck, C. C. Cunningham, and F. A. Kiene, jr.;-McePher- 
son, V. L. Cory. Montana.—Moccasin, E. L. Adams and N. C. Donaldson. North Dakota.—Dickinson, 
L. R. Waldron, C. H. Clark, J. A. Clark, and R. W. Smith; Fargo, J. H. Shepperd and O. O. Churchill; 
Williston, F. R. Babcock. Oregon.—Burns, L. R. Breithaupt; Moro, H. J. C. Umberger and D. E. Stephens. 
South Dakota.—Brookings, J. S. Cole, Clifford Willis, and M. J. Champlin; Eureka, M. J. Champlin; 
Highmore, M. J. Champlin and J. D. Morrison; Newell, Cecil Salmon and J. H. Martin. Teras.—Ama- 
rillo, A. H. Leidigh and J. F. Ross. Ufah.—Nephi, F. D. Farrell, P. V. Cardon, A. D. Ellison, and J. W. 
‘Jones. Wyoming.—Archer, J. W. Jones and V. H. Florell. 
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The writers gladly acknowledge here the effective cooperation of 
the several State experiment stations in the conduct of experiments 
and the courtesy of the directors and their associates, who have fur- 
nished data obtained independently by their stations. 


HISTORY. 


Durum wheat, though a comparatively recent immigrant in the 
United States, has long been grown extensively in other parts of 


_ the world. Southern Russia is the principal producing area. Large 


quantities are grown also in the Mediterranean region, especially 
in Italy, France, and Algeria. Smaller quantities are produced in 
India and in South America, particularly in Argentina and Chile. 
In Russia the crop is spring sown, but in most of the Mediterranean 
region, with its mild climate, the crop is sown in autumn. 

The first official introduction of durum wheat varieties occurred 
apparently in 1853. In that year a durum variety, called Algerian 
Flint (Browne, 1855),! was obtained from the Province of Oran in 
Algeria, and another, called Turkish Flint (Browne, 1855, 1856), 
from near Mount Olympus, in Asia. The Mount Olympus of modern 
maps is in European Turkey, not far from Saloniki. The Turkish 
Flint was described as a black-glumed variety. It was grown to 
some extent in various parts of the eastern United States and later 
became known as Mount Olympus and as Olympia wheat (Klippart, 
1858). In 1854 a durum variety distributed as Syrian Spring was 
obtained in Palestine. (Browne, 1855), supposedly near Mount 
Carmel. It appears not to have become cultivated to any appre- 
ciable extent. In 1864 an introduction of Arnautka (Reid, 1866) 
was made, presumably from Russia, and grown in 1865 with other 
varieties on what are now the grounds of the Department of Agri- | 
culture near Fourteenth Street, Washington, D. C. None of these 
introductions became established as a farm crop. 

The next recorded official introduction was made in 1899 (Carle- 
ton, 1900, p. 11), followed by still others in the next two or three 
years. These last-named introductions, from which the crop was 
really established, were made by Mr. M. A. Carleton, Cerealist of the 
- United States Department of Agriculture. In 1898-1899 and 
again in 1900 he went to Russia and Siberia for the purpose of obtain- 
ing adapted cereal crops. Chief among these introductions was 
durum wheat, of several varieties, particularly Kubanka. 

Introductions of durum wheat had been made by Russian settlers 
in several States of the Great Plains area and its culture established 
locally. Additional introductions have also been made by other 
representatives of the Department of Agriculture and the State 


1 Reference is made to name and date in the ‘‘Bibliography,’’ p. 61-64. 
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experiment stations. However, a strenuous campaign of educa- 
tion led by Mr. Carleton was necessary to fix the commercial status 
of durum wheat, after which it soon became a staple American crop. 

In the meantime deficiencies in the supply of European durum 
wheat and the activities of Duluth wheat exporters enabled the 
macaroni manufacturers of the Mediterranean countries to become 
acquainted with American durum wheat. An export outlet was 
obtained in this way, which aided greatly in giving the crop some 
standing among farmers while its commercial status in this country 
was being established. 

Several difficulties were met in the process of establishing the 
growing of durum wheats on a commercial basis in this country. 
Chief of these was the fact that there was no market demand for 
these wheats in America. Macaroni, spaghetti, and other manu- 
factured forms of durum wheat were not generally used, and durum 
flour was unknown. The durum wheats were an unknown quantity 
to the grain trade, the milling industry, and the eaters of bread. 
The kernels were different in size, color, and hardness from those of 
other wheats grown here and so could not be thrown into the estab- 
lished grades or mixed in granaries, cars, or elevators. They were 
so hard that mills could not grind them with the equipment and 
methods then in use, and few millers thought they could afford to 
spend the time and money for necessary experiments. Much oppo- 
sition arose, therefore, and the price of durum wheat was depressed 
below that of common wheat. For the first few years almost no 
market existed. : 

Figure 1 shows graphically the comparative market value of No 1 
Durum and No. 1 Northern wheat at Duluth, Minn., in the 15 years 
from 1902 to 1916, inclusive. The value given is the closing price 
on the first business day of each month during that period. 

From this diagram it will be noted that the average spread in 
price in the nine years from 1902 to 1910, inclusive, was about 15 
cents per bushel in favor of common wheat. At the country ele- 
vators the discrimination against durum, especially in small lots, 
frequently was as much as 25 cents per bushel. Under these market 
conditions much durum wheat was fed to stock on the farms where - 
it was grown. 

During 1911 the spread in price gradually decreased, and in the last 
five years, 1912 to 1916, inclusive, the average price has been about 
the same. During part of this period the price of durum has been 
appreciably above that of common wheat. 

It must be recalled that the figures for market value at Duluth are 
always more favorable to durum wheat than those from any other 
point. Durum wheat which has arrived at Duluth not only is in 
commercial channels, but often is already en route to an export mar- 


EXPERIMENTS WITH DURUM WHEAT. 5 


ket, presumably in response to a definite demand. At other termi- 
as and especially back at the primary markets, as noted above, 
fe dations were much less favorable to this wheat. 


AGRONOMIC ADAPTATION AND PRODUCTION. 


Durum wheat owes its importance in this country to certain char- 
acters which adapt it to the conditions prevailing in parts of the 
spring-wheat belt. 7 
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Fic. 1.—Diagram showing the prices of No.1 Durum wheat and No. 1 Northern wheat at Duluth, Minn., 
on the first day of each month in the 15 years from 1902 to 1916, inclusive. 


ADAPTATION. 


The characters which have given the durum wheats their outstand- 
ing agricultural value are resistance to, or evasion of, drought and 
rust. Some of the factors involved are rapid and vigorous growth, 
fairly early maturity, and some measure of actual resistance to 
drought and the attacks of rust. Under certain climatic conditions 
the combination results in a uniformly higher yield than that of any 
varieties of common wheat. 

The durum varieties certainly tolerate or withstand drought to 
a much greater degree than common wheats. This has given them 
their widespread popularity in the western half of the northern Great 
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Plains. An apparent exception to this high-yielding power under 
drought conditions was noted at several stations in the two very dry 
years, 1910 and 1911. In these years the durum wheats produced 
relatively low yields. This was found to be due, however, not to 
lack of drought resistance, but to sterility caused by a combination 
of climatic conditions, including drought and hot winds coincident 
with the flowering period of durum wheat. The floral organs were 
injured, and the kernels did not develop, much reducing the yields. 
On some of the same stations durum wheat which was sown later in 
the spring and had not reached the flowering stage at the time hot 
winds occurred was not injured, although exposed to all the other 
drought conditions. 

Many varieties of durum wheat are somewhat resistant, and cer- 
tain varieties very resistant, to attacks of stem rust (Puccuma gram- 
iis Pers.). The varieties now grown commercially are subject to — 
more or less infection on the sheaths and leaves, while the peduncle, 
or neck, often remains fairly free from such infection. This allows 
the development of a fairly plump kernel under rust conditions which 
cause serious injury to the common wheats. 

The durum wheats also are less subject to smut than the spring 
common wheats. Bunt, or stinking smut (Tilletia foetens (B. and C.) 
Trel. and ZT. trotici (Bei) Wint.), rarely affects durum wheat, al- 
though the loose smut (Ustilago tritici (Pers.) Rost.) occurs about as 
(hea nan = on durum as on common wheats. 

There are some objections to the growing of durum wheat, wholly 
apart from market considerations. The long stiff beards are such a 
source of discomfort in handling the crop that many farmers object 
to growing it on that account. However, the increasing use of ma- 
chinery in harvesting and thrashing is gradually removing this objec- 
tion. The spike or head in the durum wheats is so compact that it 
dries very slowly after rains or heavy dews. This makes the durum 
varieties susceptible to the attacks of scab (Fusarium culmorum 
(W. Sm.) Sacc.) and other imperfect fungi. These fungi sometimes 
affect durum wheat rather seriously. 

The durum wheats have come from countries of low rainfall and 
fairly high summer temperatures, where loss of moisture by evapo- 
ration is rapid. The results of many experiments show them to be 
valuable under similar conditions in the northern Great Plains in 
this country. On account of their ability to produce well in the 
presence of rust infection, they also are valuable and widely grown 
in the subhumid portions of the Dakotas and western Minnesota. 


PRODUCTION. 


The varieties of durum wheat introduced by the United States 
Department of Agriculture in the years 1898 to 1900 were distributed 
to farmers as well as to experiment stations. The new introductions 
soon became popular among farmers of the northern Great Plains. 
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Among the varieties distributed, the Kubanka and Arnautka proved 
to be well adapted. 

Production increased rapidly during the early years. It rose 
from 60,000 or 70,000 bushels in 1901 to about 6,000,000 or 7,000,000 
bushels in 1903, and probably about 50,000,000 bushels by 1906. 
As noted in the discussion of its history, the development of the 
market did not keep pace with the increased production. For this 
reason the price, which had always been less than that of common 
wheat, dropped to even lower levels, the difference sometimes 
amounting to 20 or 25 cents a bushel. This low price so discouraged 
the growers that the production in 1909 was slightly less than 
40,000,000 bushels. 

The census figures, taken for the crop year 1909, show that 874 
per cent. of the durum wheat produced in the United States that 


Fic. 2.—Outline map of the northwestern United States, showing the acreage of durum wheat in 1909. 
Each dot represents 5,000 acres. (Data from the Thirteenth U.S. Census.) 

year was grown in North Dakota and South Dakota. Minnesota 
ranked third in production, with about 7 per cent of the total crop, 
and practically all of the remaining 5 or 6 per cent was grown in 
Nebraska, Kansas, Colorado, Wyoming, and Montana. Figure 2 is 
an outline map of the northwestern United States, illustrating the 
production of durum wheat in 1909. 

Since 1909 the Bureau of Crop Estimates of the United States 
Department of Agriculture has gathered annual data upon the 
acreage and production of durum wheat in the three States of Min- 
nesota, North Dakota, and South Dakota. In 1915 Montana was 
added. Table I shows the estimated annual production of durum 
wheat and of all other wheats and the percentage of durum in the 
total wheat production in the three States named during the eight 
years from 1909 to 1916, inclusive. 
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TaBLE I.—Estimated annual production of durum and of all other wheats and the percent- 
age of durum in the total wheat production in Minnesota, North Dakota, and South 
Dakota in the eight years from 1909 to 1916, inclusive. 


[Production expressed in thousands of bushelss(000 omitted).] 


| 
: | ia | 8-year 
State and kind of wheat. 1909 1910 1911 1912 1913 | 1914 1915 1916 aver- 
| | age. 
Minnesota: 
Durum wheatosee--- sce 2,810 | 2,624} -1,494 | 2,334] 1,692 990 | 1,400 613 1, 745 
Other-wheat:. 202-5. =s3 54, 284 | 61,376 | 42,441 | 64,704 | 66,348 | 41,985 | 72,020 | 26,942 | 53,763 
Percentage of durum in 
GOtRI RSs ea ee ee 4.9 4.1 3.4 320 Pasi 3 1.9 | 2.6 3 
North Dakota: | 
Durumiswheates=-s-2s26 19,176 | 6,276 | 11,126 | 17,884 | 10,302 | 10,389 | 22,000 | 7,275 | 13,054 
Otherwheatiess--5--—5- 97,606 | 32,224 | 62,074 125,936 | 68,553 | 71,203 |129.970 32,050 | 77,452 
Percentage of durum | 
INGtOLAles eee eee ae 16.4 16.3 15s 2 12.4 1g)! 1227 14.5 18.5 14.4 
South Dakota: 
Durum wheat--..-------- 15,845 | 15,231 | 3,404 | 14,343 | 9,535 | 6,724 | 14,500 | 2,999] 10,323 
Other wheatss--2-----—- 31,215 | 31,489 | 11,396 | 37,842 | 24,440 | 24,842 | 49,262 | 21,826 | 29,039 
Percentage of durum | 
inotaleseeesse ssc SBE 32.6 23.0 Zao 28.1 21S 22.8 it 26.2 
Total of all three States: Ne 
Durum wheat. ..--.---.-- 37, 831 | 24,131 | 16,024 | 34,561 | 21,529 | 18,103 | 37,900 | 10,887 | 25,121 
Other wheat...--..-..--- 183,105 |125,089 |115,911 (228,482 159,341 138,040 |251, 252 | 80,818 | 160, 225 
Percentage of durum | | 
ingtotalen se eeee eae 17.1 16.2 12: 13. Pe lL Oe 2b 13.1 11.9 13.6 
| | | 


1 These figures are estimates made in the Bureau of Crop Estimates of the United States Department 
of Agriculture, except for 1909, for which year they are taken from the Thirteenth Census. 


In 1909 the total production was 39,958,947 bushels. In 1910 and 
1911 the production was reduced by severe drought to about 
24,000,000 and 16,000,000 bushels, respectively. With a short crop 


Fic. 3.—Outline map showing the acreage of durum wheat in 1915 in the States of Minnesota, North Dakota, 
South Dakota, and Montana. Each dot represents 5,000 acres. (Data from the Bureau cf Crop Esti- 
mates, United States Department of Agriculture.) 

and increasing demand, durum prices became about equal to those 

of common wheat. In 1912 the production was again increased to 

slightly less than 40,000,000 bushels, the price remaining equal to that 


—_ 
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of other wheats. Production was reduced again during the years 
1913 and 1914. This smaller production was responsible in part for 
the higher price which was obtained for the crop during these years. 
In 1915 production increased sharply in response to the stimulus of 
good prices and increasing demand. Since the fall of 1911, as noted 
previously, the price of durum wheat usually has been equal to or 
slightly better than that obtained for common spring wheats. (See 
fig. 1.) Several causes have contributed to this. Among them are 
(1) better facilities for milling these hard wheats, (2) increasing use 
for making macaroni in this country, and (3) increasing export de- 
mand. Figure 3 is a map showing the production of durum wheat 
in Minnesota, South Dakota, North Dakota, and Montana in 1915, 
according to the figures of the Bureau of Crop Estimates. 


DESCRIPTION AND KEY. 


In the genus Triticum, durum wheat has been regarded as one of the 
seven or eight species or subspecies. The writers are not concerned 
with its taxonomic status at this time, but merely with those char- 
acters which mark the durum wheats as distinct from the common 
wheats. 

: DESCRIPTION. 

Durum wheat differs from common wheat in the characters of both 
plant and kernel. The’durum plant usually is taller (fig. 4) and more 
vigorous than that of common wheat varieties; the culms are thicker 
and the leaves broader. ‘The spikes average broader and shorter (see 
fig. 9) than those of common wheat and are much more compact. In 
some varieties they are.so short and broad as to be veritable club 
wheats. Pee | 

The crowding of the spikelets on the rachis, together with the large 
size of the kernel, results in a characteristic outcurving or expansion 
of the spikelet which widens the spike on both sides of the rachis. As 
a result, the spike is flattened transversely to the plane of the rachis 
or to the plane of the face of the spikelets (fig. 5) instead of parallel 
with it, as in the case of common wheat. 

The awns of durum wheat are much longer than those of any variety 
of common wheat. They vary in length from 1 to 24 decimeters or 
more. The long, stiff awns and the compact head give the plant 
much the appearance of barley, for which it is often mistaken by 
those not familiar with the crop. 

The kernels of durum wheat are larger than those of common wheat 
(fig. 6), varying from about 7 to 10 mm. in length, with an average 
leneth of 8 to 8} mm. As the name indicates, the kernels are very 
hard, the endosperm being entirely corneous. The seed coats are 
unpigmented. The effect of the completely corneous endosperm and 
unpigmented seed coats is a kernel of a clear amber appearance, 
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Fic. 4.—Plants of four hard spring wheats, representing durum wheat and three groups of common wheat: 
a, Kubanka (durum); b, Fife (Rysting); c, Preston; d, Bluestem (Haynes). 


EXPERIMENTS WITH DURUM WHEAT, 


Fig. 5.—Heads of durum ana common wheat in two positions: A, Face view of spikelets; B, edge view 
of spikelets. 1, Kubanka (durum); 2, Bluestem; 3, Preston. 
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somewhat translucent or vitreous. Some varieties of durum wheat 
have red kernels. Only one of these, D5,! has become commercially 
grown in the United States, and this at so recent a date that it is 
not discussed elsewhere in this bulletin. 


<s f “ip cae 


a . oe 


Fic. 6.—Kernels of two varieties of durum wheat and four varieties of common wheat, each variety repre- 
senting a different group: A, Kubanka; B, Pelissier; C, Marquis (Fife); D, Haynes (Bluestem); £, Pres- 
ton; F, Turkey (Crimean). 

KEY TO GROUPS AND VARIETIES. 
Below is given a key to the groups and varieties of durum wheat 
discussed in this bulletin. Heads of varieties representing the four 


chief groups are shown in figure 7. 


1 This variety originated from a selection made by Prof. H. L. Bolley, of the North Dakota Agricultural 
Experiment Station, in a field of durum wheat in Russia. It was tested, increased, and distributed by him 
as D5. It is an exceptionally rust-resistant variety, but of poor bread-making quality. This is the red 
durum on which is based the subclass “Red Durum” of the United States Grain Standards Act, 
(Houston, 1917.) 
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Key to the groups and varieties of durum wheat. 
Group. 
Spike awned, flattened transversely to the plane of the 
rachis; kernel white (amber), vitreous (hard). 
Glumes glabrous. 
Glumes white to light brown. 
Awaisewele to-nont Drow: 29.422. Jo8s6. a: o.<la Kubanka. 
Spike oblong to broadly oblong. 
Beaks 1-2 mm. long. 
Plant tall. (Argentine, Beloturka, Bu- 
ford, Gharnovka, Kubanka, Pererodka, 
Taganrog, Yellow Gharnovka.) 
Plant midtall; spike narrower. (Monad.) 
Beaks 1-10 mm. long. (Marouani, Saragolla.') 
Spike narrowly oblong, strongly nodding, 
beaks 1-3-0 mm. long. (Arnautka.) 
Jae SABIE 1S] NCE) ae ee eo ee Pelissier. 
Beaks 1-2 mm. long. (Medeah.) 
Beaks 1-10 mm. long. (Pelissier.) 
Glumes thinly to densely pubescent. 


Ghuamesawitttes -CVelwet Done) 4242. =22.. Fi. 5522 a. Aa. Velvet Don. 
Glumes brown to black, beak 1-2 mm. long. (Black Don, 
erie Etipples) ee a ee es Se SL Kahla. 


VARIETAL EXPERIMENTS. 


This bulletin is believed to contain the results of all the important 
varietal experiments with durum wheats which have been conducted 
in the United States. The results of two experiments in Canada are 
included also. As early as 1892 the North Dakota Agricultural 
Experiment Station had a durum variety (Wild Goose) in its varietal 
experiments, and in 1893 it was included by the South Dakota Agri- 
cultural Experiment Station also. Experiments with durum wheat 
were begun in 1895 by the Canadian Department of Agriculture. 
From 1899 to 1903 stations in a number of different States began 
experiments with a series of durum wheat varieties. 

The seed of the varieties tested by the Canadian stations was 
obtained by them. The varieties under experiment by the various 
stations in the United States were mostly those introduced by the 
United States Department of Agriculture from Russia and elsewhere, 
and the accession numbers they bear in the tabulated data are those 
of the Office of Cereal Investigations. 


Geographic Scope. 


Seventeen different States and Provinces are covered by the varietal 
experiments presented in this bulletin. They extend from Iowa and 
Wisconsin on the east to California and Oregon on the west, and from 
Texas on the south to Manitoba and Saskatchewan on the north. All 


1 A black-awned strain also is grown. 
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the intervening States are included except Oklahoma, New Mexico, 
Arizona, and Washington. 

The adaptation and value of durum wheat vary with the environ- 
ment. There is naturally a wide variation in soil and climate within 
this great expanse of territory. The eastern portion is distinctly 
humid, and the soil consists of glacial drift and alluvium. Farther 
west, in the Great Plains area, the precipitation decreases, the altitude 
increases, and the growing season becomes shorter. The soils are 
mostly heavy clay loams, varying to heavy clays or gumbo on the 
one hand and to sandy loams and sands on the other. 


Fig. 7.—Heads of four different groups of durum wheat. A, Kubanka; B, Pelissier; C, Velvet Don; 
D, Kahla. (About half natural size.) 

West of the Rocky Mountains new sets of conditions present them- 
selves. The precipitation usually is low, and sometimes very low. 
The altitude in the great interior basins is high, except in the Columbia 
Basin, where it seldom exceeds 2,000 feet. In the California valleys 
the altitude is low. The soils throughout are mostly light in texture. 

For convenience in presenting and interpreting results the terri- 
tory under discussion is separated into three different divisions, 
according to the environmental conditions. These three divisions 
are called (1) the Prairie States, or subhumid area; (2) the Great 
Plains, or semiarid area; (3) the basin and coast or arid area, includ- 
ing the Salt Lake Basin, Snake River Basin, Humboldt Basin, 
Harney Valley, Columbia Basin, and the California valleys. 
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The locations of the stations, together with their altitude above 
sea level, are shown in Table II. The normal or average rainfall, 
in inches, with the number of years on which such average is based, 
also is given. The United States Weather Bureau establishes 
normals for their independent stations on 33-year records. At all 
other points the rainfall recorded is the average for the years during 
which observations have been made. Finally, the table shows the 
general soil type on which each station is located. 


TaBLE II.—Altitude, normal and average precipitation, and soil type at 30 experiment 
stations at which experiments with durum wheat have been conducted. 


Precipitation. 
Area and station Alti- | Normal Type of soil 
rea a ation. tude. or Length ype or Sou. 
of 
aver- 
age. record. 
Feet. | Inches. | Years 
Prairie (Subhumid) area: 
McPherson, Kans.............---.-- 1,495 | 31.22 26 | Deep sandy loam. 
Manhattanes|Keanseaea se so ence iae 1,014 | 32.59 56 | Dark-brown silt loam. 
TiN COMM INE We eee tees sees 1,189 | 27.51 33 | Alluvial clay loam. 
Ames, lowa...... eid 3 ey Ronee Sieve seats 922 | 32.64 40 | Black silt loam. 
Brookings, 'S: Dak? 0552222222... 1,636 | 20.51 27 | Glacial sandy loam. 
PASHAN Gd AWaASe stesso ee ae 615 | 28.43 16 | Red clay. 
Sib lea, Mihai s Bosak hoeaukesesgnec 837 | 28.68 33 | Light clay loam. 
Crookston Manniae aces sme niececee 863 | 21.76 26 | Heavy clay loam. 
Hare OnNes Dake Gee cate 5 ns eee 935 | 24.92 33 | Heavy black clay loam. 
Great Plains (Semiarid) area: 
Amarillo: Nexeisec: eee ee 3,676 | 21.21 24 | Chocolate clay loam. 
ETA Y/S SHIA TIS aemier  k eee eee 2,000 | 23.16 48 | Silty clay loam. 
INKTOM AC OlOS sterner eeera ean aes 4,560 | 19.72 11 | Sandy loam. 
INorthePlattesNebra: 23) 2-52. 3,000 | 18.86 33 | Loess. 
IAT CHET OW) Ol0 aoe Seen oe acco cise 6,027 | 14.23 33 | Medium sandy loam with some gravel. 
En ShMOre See aka eee yeas sce 1,890 | 16.75 22 | Glacial clay loam. 
Une kaos Dakieeste nee ae ise e sass 1,884 | 16.43 7 | Glacial sandy loam, stony portion of 
old moraine. 
INewellSisD ake jsacensscass he 2,900 | 14.06 8 | Clay (gumbo), shale subsoil. 
HaseleyAINeD akesss-cee ee sece cue | 1,468 | 18.05 15 | Light sandy loam, shale subsoil. 
WangdonyNaD adler sins Sess sve. | 1,615 | 17.88 4 | Black clay loam. 
IDickinsonmINeD akese ee cs-2). ee 2,453 | 15.70 24 | Sandy loam to clay loam. 
WallistomeeNreD ake goers aes | 1,875.) 14.90 33 | Fine sandy loam. 
iMoccasin sMont=sce.2so- c= cease | 4,228 | 16.66 18 | Dark clay loam, gravelly subsoil. 
Brandon, Manitoba...............- 1,176 | 12.95 9 | Sandy loam. 
Indian Head, Saskatchewan....... | 1,924 19.44 10 Tighe sandy. to heavy loam, with clay 
| subsoil. 
Western basin and coast (arid) area: 
NephissUitalittecee oi sree eee: | 6,000 | 13.48 17 | Sandy clay loam. 
Aberdeen, Idaho.................-. 4, 400 9.46 4 | Lava ash (sandy clay loam). 
BUEN Ss ORC Cees a ee a ee 4,100 | 11.74 12 | Silt loam to a very fine sandy loam. 
MONO One Caasee eee oe ee 1,800 | 11.35 11 | Silt loam. 
Chicos Calas ae eerie 189 | 23.59 45 | Sandy loam. 
IModestonCaleane asia eee. os issue 90 10. 52 44 Do. 
@ Observations made at Moorhead, Minn. b Observations made at Cheyenne, Wyo. 


The stations listed in Table II are grouped in the three geographic 
divisions named. It will be noted that there is no sharp line of 
demarcation between the different divisions, either in rainfall, eleva- 
tion, or soil type. For example, Amarillo, Tex., and Hays, Kans., 
located in the semiarid area, have a higher annual rainfall than Brook- 
ings, S. Dak., which is considered in the subhumid area. Not only is 
the rainfall at Amarillo higher than that of Brookings, but it is also 
higher than that of Crookston, Minn., and is slightly below that of 
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Fargo, N. Dak. The evaporation, however, is much higher at Ama- 
rillo than at these stations in the northern part of the subhumid 
division of the Great Plains area. 


Results Obtained. 


The results of varietal experiments with durum wheat at 30 
different experiment stations are presented herein. At most of these 
stations the experiments have been conducted by the Office of 
Cereal Investigations, either cooperatively with the State experi- 
ment station or some other agency or independently. At the remain- 
ing stations the data have been obtained independently by the 
State or Province. The source of the data is stated in connection 
with each station. 

The experimental conditions, such as crop sequence, size of plat, 
width of alleys, number of replications, etc., vary somewhat at 
different stations. The results obtained at one station, therefore, 
are not necessarily comparable with those obtained at any other 
station. In most cases, however, they probably are directly com- 
parable. The results from different varieties at the same station 
were nearly always obtained under similar conditions and may be 
compared directly. Any known exceptions to this fact are stated 
in the text. In all cases the crops are grown with only the natural 
rainfall and under conditions approximating good farm practice 
for the district. 

The value to crops of any given rainfall depends on the time and 
nature of its occurrence, on the kind of soil, and on the quantity 
and nature of the wind, as well as on other factors. Not one factor, 
but the total influence of all factors, must govern the classification 
of land for agricultural purposes. 

The results from the durum varieties under experiment are shown 
for each station. Usually all varieties that have been grown for 
more than one or two years are included. In the tables they are 
separated into the major groups given in the key to groups and 
varieties. 

The yields of the durum wheats are compared with those of the 
standard common wheats at each station. The highest yielding 
variety in each important group of common wheat is chosen for 
this comparison. Occasionally two varieties are given in one group, 
as in the Fife group, where such old standard varieties as Power, 
Glyndon, and Rysting are now being outyielded by Marquis. 

In figures 8, 12, and 13, the vertical column showing the yield of 
durum wheat is based on the yield of only the highest yielding 
variety in the period of years indicated, except when otherwise 
noted. 
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-RESULTS IN THE SUBHUMID PRAIRIE SECTION. 


The prairie section (fig. 8) includes the stations in Wisconsin, 
Minnesota, Iowa, eastern Kansas and Nebraska, and extreme eastern 
North and South Dakota. Nine stations which have experimented 
with durum wheat are located in this section. The names of these 
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Fig. 8.—Diagram showing the location of nine stations in the Prairie States and the average yield of the 
leading variety of durum and the leading variety of each of several different groups of common wheat at 
each station during the periods of years indicated: 1, Average of only four years (Preston at Fargo); 
2, average of only three years (Crimean at St. Paul and Crimean and Preston at Ashland); 3, average of 
only ten years (Crimean at Brookings); 4, average of only two years (Fife, Bluestem, and Preston at 
Manhattan). : 

stations, their altitude, normal or average annual rainfall for a period 

of years, and the general soil type on which they are located have 

already been given in Table II. 

Experiments with durum wheat have been conducted at some 
other stations adjacent to the subhumid section on the east and 
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also at stations in some of the Eastern and Southern States. These 
tests have all been of short duration. The principal ones were con- 
ducted at Madison, Wis.; DeKalb, Ill.;-Artington Farm, at Rosslyn, 
Va.; Statesville, N. C.; and Athens, Ashburn, and Quitman, Ga. 
At Madison, Wis., and De Kalb, Ill., durum varieties were found 
not adapted and were discarded because of poor quality of grain or 
low yields. At the stations in the Eastern and Southern States the 
durum varieties were grown with the winter wheats adapted to those 
sections. Fair yields were obtained from durum varieties when fall 
sown, but all were low in comparison with the yields of the common 
wheats. | 

In general, the altitude in the Prairie States increases and the 
precipitation decreases from east to west. The altitude varies from 
600 to 1,600 feet, in round numbers. The average annual rainfall 
at these stations varies from 32.6 to 20.5 inches. The three stations 
having the lowest rainfall are located in the valleys of the Sioux 
and Red Rivers near the Minnesota-Dakota boundary. Properly 
speaking, these valleys are the only portions of this section that can 
be called subhumid. Most of the remainder would be better desig- 
nated as humid, although the eastern portions of Nebraska and 
Kansas might easily be placed as either subhumid or humid territory. 

The annual rainfall usually is sufficient for normal crop produc- 
tion. Nearly half of it falls during the four summer months, from 
May to August, inclusive. The growing season is fairly long, varying 
from about 130 to more than 150 days. 

Figure 8 shows, by means of graduated columns, the average 
yield of the best durum-wheat variety and of the leading variety in 
each of several groups of common wheat in varying periods of years 
at the nine stations. The same data will be found in tabulated 
form in Tables III to XI, inclusive. 

Figure 9 shows heads of five varieties of wheat, one durum and 
four common, each representative of a group important in the prairie 
section and in the Great Plains area. 


RESULTS AT M’PHERSON, KANS. 


As shown in Table II (page 15), McPherson is located on a deep 
sandy loam at an altitude of almost 1,500 feet. The average precipi- 
tation has been 31.2 inches in a 26-year period. The experiments 
at McPherson were conducted in cooperation with the Kansas Agri- 
cultural Experiment Station. The results are shown in Table III 
and graphically in figure 8. 

Durum varieties were under experiment for six years, though in 
one year, 1908, the records of the yields of all varieties but one were 
lost. Since McPherson is located outside of the spring-wheat belt, 
no spring varieties of common wheat were grown. Jlard red winter 
wheats of the Crimean group, such as Crimean, Kharkof, and Turkey, 


EXPERIMENTS WITH DURUM WHEAT. 19 


are the standard varieties in that district. The durum varieties are 
compared, therefore, with Kharkof (C. 1. No. 1442), one of the best 


yielders in the Crimean group. 


TABLE III.—Annual and average yields of five varieties of durum wheat and one variety 
of common wheat grown at the McPherson (Kans.) substation during periods of varying 
length in the six years from 1904 to 1909, inclusive. 


[Data obtained in cooperation with the Kansas Agricultural Experiment Station.] 


Yield per acre (bushels). 
é C.1 | Average. 
Class, group, and variety NOt | | | E 
~ a ~s | re) | 
1904 | 1905 | 1906 | 1907 | 1908 | 1909 | 5 years, | 6 years, 
| 1904-1907} 1904 to 
and 1909.| 1909. 
Kubanka— | | | | 
IRevipanikae ses Ss a errata pera s | 2246 | 16.3 | 14.2) 24.0} O | (6) | 13.8; IY] acl ese 
WO Sere eae ee | 2094 |} 12.7 | 11.3 | 25.6 OP alelssor ela 562) 12.4 12.6 
Kehla=_Blaek Done =e e- 2100 | 11.7 | 14.5 | 24.5 0 (6) | 18.4 12:3), |53- ee 
Pelissier— ; 
ROlISSICISe eae Ses eee 2086 ; 11.0 | 11.7) 21.7) 0 (6) | 11.6 124 ee eee 
area g Ola ee ee a 2228 | 10.3 | 9.8 | 16.7 0 (o) | 10.9 Ou SEE Saeeares 
Common: | 
Crimean (winter)—Khearkof. - ---. 1442 | 25.9 18.4 | 35.1 | 20.9 | 19.5 | 19.5 | 24. 0 23.2 


a Cereal Investigations number. 


6 Record of yields lost. 


Reference to Table III and figure 8 shows that the Kharkof winter 
wheat outyields the best durum variety in the ratio of nearly 2 to 1. 
Among the durum varieties a Kubanka leads. Since this district is 


Fig. 9.—Heads of representative varieties of five groups of wheat: a, Turkey, a hard red winter 
wheat; b, Fife; c, Preston; d, Bluestem; e, Kubanka (durum, edge view). 


not suited to the growing of spring-sown varieties of wheat, it is not 
surprising that the Crimean wheat so far surpasses the durum. In 
1906, however, the yields of the durum varieties ranged from 16.7 
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to 25.6 bushels, while the 5-year average yields of four varieties 
ranged from 11.2 to 13.7 bushels. This shows that in the event of 
great damage to the winter-wheat crop in autumn or winter the loss 
might be retrieved in a large measure by sowing durum wheat the 
following spring. 

: RESULTS AT MANHATTAN, KANS. 

Manhattan is located, according to Table II (p. 15), on a dark- 
brown silt-loam soil at an altitude of 1,014 feet. The normal annual 
rainfall, based on a 56-year record, is 32.6 inches. The experiments 
were conducted independently by the Kansas Agricultural Experi- 
ment Station, and the results are copied from Bulletin 144 (Ten Eyck 
and Shoesmith, 1907) of that station. The results are shown in full 
in Table IV and graphically in figure 8. 

Taste LV.—Annual and average yields of two varieties of durum wheat and four varieties 


-of common wheat grown at the Kansas’ Agricultural Experiment Station, Manhattan, 
Kans., during periods of varying length in the four years from 1903 to 1906, inclusive. 


| Yield per acre (bushels). 


| | | | Average. 


Class, group, and variety. | 
| Sl HG | 1°05 C | | 
| 1903 | 1c04 | 1805)=|- 1906 | 3 ears es ene 
| | | 1903 and| 1904 to 
| | 1904. 1906. 
| | 
Durum: | | 
Kubanka—Gharnovka............--.--------- 1 eo Mae) eel Sa heme eran Bs | 12:0, jess 
Velvet Don—Velvet:Don= 2222-2 sy eee bout 2-0 7.0 18.0-| 12.8 9.5 12.6 
Common; 
Crimean Hurkeys (NO) a2 Uae fee 34.9 38. 6 AGIOS Teena 40.1 
ite — Gly nd OMe ae tee ee ee eee | 9.6 bBoid Beeeaneeeseeata| (ORF eee ea 
Bluestem —— Haynes: .. saan see ee 7.0 Ti aa ee Sel one ee G:'6;;| Ss eee 
iPreston— Preston: 2a pe anees oo see eee | 7.0 PROM | oss cee Seer Ao eee eo 


- Since Manhattan, like McPherson, lies in the heart of the Crimean 
winter-wheat belt, the experiments are of brief duration, as not much 
could reasonably be expected of spring-wheat varieties. Table IV 
shows the comparative yields in the years 1903 and 1904 of two 
durum varieties and of three sprmg common wheats belonging to 
three different groups. It is seen that both durums exceed any of 
the spring common varieties in yield. The Turkey variety of the 
Crimean winter group, however, outyields the best durum grown in a 
ratio of 3 to 1. In the favorable year 1905, in which one of the 
durum varieties was still under experiment, its high yield of 18 
bushels was less than half that of Turkey, 38.6 bushels per acre. 


RESULTS AT LINCOLN, NEBR. 


The Nebraska Agricultural Experiment Station is located on an 
alluvial clay-loam soil at an altitude of 1,189 feet above sea level. 
The normal precipitation is 27.5 inches. The experiments at Lincoln 
were conducted independently by the Nebraska Agricultural Experi- 
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ment Station, and the data given in Table V are taken from publi- 
cations of that station (Lyon, 1903; Lyon and Keyser, 1905). The 
principal data are shown also graphically in figure 8. | 


TasLE V.— Yields of seven varieties of durum wheat and three varieties of common 
wheat grown at the Nebraska Agricultural Experiment Station, Lincoln, Nebr., in 
£902: 


Yield per Yield per 
Class, group, and variety. acre Class, group, and variety. acre 
(bushels). (bushels). 
Durum: | Durum—Continued. 
Kubanka— Kkahla— Kahl aeaeeteea sates e3 
Qharnovika tees ses eee soe 16.5 
Yellow Gharnovka.....-.-.-.-- 14.5 || Common: 
IRCrerodkawsss enact eee 14.0 Crimean (winter)— 
Kubanka-cemesss.sccccesss ces 12.5 Unke ye eee ee eee eee 3352 
Velvet Don—Velvet Don.....-.-.--- 10.5 Crimeagneeeh een se ee ee eae 29.2 
Pelissier—Pelissier.......-.-.----- USES Khar k ofits ses sate icone 22.3 


As shown in Table V, the durum wheats were tested at Lincoln in 
but a single year, 1902. Lincoln les in the heart of the hard winter- 
wheat belt, and spring-sown wheat can not compete with the varie- 
ties of the Crimean group. The average yield of the seven durum 
varieties is only 11.8 bushels, whereas the average yield of the three 
Crimean varieties is 26.2 bushels per acre. The yield of the best 
durum, Gharnovka, in the Kubanka group, is 16.5 bushels, whereas 
the yield of the best Crimean, Turkey, is 33.2 bushels per acre, or 
exactly double the yield of the Gharnovka. On the basis of known 
facts, there was no economic reason for continuing further a varietal 
experiment with durum wheat at Lincoln. 


RESULTS AT AMES, IOWA. 


Ames, Iowa, as seen from Table II, is located on the Marshall silt- 
loam soil at an altitude of 922 feet. The average annual rainfall 
for a 40-year period is 32.6 inches. The experiments cited were con- 
ducted cooperatively by the Iowa Agricultural Experiment Station 
and the Office of Cereal Investigations. 

Experiments including durum wheat cover the 5-year period from 
1906 to 1910, inclusive. The results are given in Table VI, and the 
principal ones are shown graphically in figure 8. 

Among the durums only Kubanka was tried, and the results are 
unfavorable when compared with those from the other varieties. 
None of the spring wheats does well, but all three of the spring com- 
mon varieties are better than Kubanka. As might be expected in 
central Iowa, winter wheat is much more productive than any 
spring wheat. The 5-year average yield of Turkey, of the Crimean 
group, is nearly 10 bushels higher than that of the best spring com- 
mon wheat. Durum wheats have no place in so humid a climate as 
that of central Iowa. 
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TaBLeE VI.—Annual and average yields of one variety of durum wheat and four varie- 
ties of common wheat grown at the Iowa Agricultural Experiment Station, Ames, 
Iowa, during periods of varying length in the five years from 1906 to 1910, inclusive. 


[Data obtained in cooperation with the Iowa Agricultural Experiment Station.] 


Yield per acre (bushels). 


: Average. 
Class, group, and variety. 


1906 1907 1908 1909 1910 ~ 3 years, | 5 years, 


1908 to | 1906 to 


1910. 1910. 

Durum: 

Kubanka—Kubanka .-. -.2 2.222252. 21.4 2255 14.3 14.5 34.5 21.1 DAG 
Common: 

Crimean (winter)—Turkey......-.-.-- 39.7 37.4 37.6 2050 30.0 31.8 34.5 

Preston—Early Java-...-..-.----.--:- 25.1 20.5 15.7 26.5 36.7 26.3 24.9 

Kife—Glyndon'¢Minn= No: 163)c2s- == ae lee ee 17.2 21.3 41.6 26 le eee es 

Bluestem—Haynes (Minn. No. 169)_..| 24.1 19.6 8.7 23.0 38.3 OBB 22.7 


RESULTS AT BROOKINGS, S. DAK. 


According to Table II (p. 15), Brookings is situated on a glacial 
sandy loam at an altitude of 1,636 feet, the greatest elevation of any 
station in the prairie section. The average rainfall, based on a 27- 
year period, is 20.5 inches. The experiments were conducted coop- 
eratively by the South Dakota Agricultural Experiment Station and 
the Office of Cereal Investigations. 

The experiments were begun in 1904 and have continued until the 
present time. Results during periods of varying length in the 13 
years from 1904 to 1916, inclusive, are shown in Table VII and 
graphically in figure 8. 

Brookings lies in the hard spring-wheat belt, and the durum wheats 
should be adapted to the conditions of that locality, though the 
rainfall is a little too high for the development of the highest quality. 
The annual and average yields of five varieties, two durums and three 
representative common wheats, are recorded for a 12-year period. 
The two durums, Arnautka and Kubanka, both in the Kubanka 
group, excel all three common wheats. One of the durums, Arnaut- 
ka, outyields the common varieties by a significant average yield 
of 3.5 bushels per acre. Among the common wheats, Preston out- 
yields Fife and Bluestem by 3.5 and 4.1 bushels, respectively. The 
Marquis variety was grown only during the last four years of the 
experiment. In those years, however, it outyielded all other varie- 
ties of common and durum wheat. The yields of winter wheat of 
the Crimean group have not been obtained consecutively throughout 
this period. In the 10 years, however, in which it was grown it has 
exceeded the Arnautka in yield by an average of 1.8 bushels. 

Eight varieties of durum wheat, all in the Kubanka group, have 
been tested for periods of 5, 9, or 12 years. The Arnautka variety 
has proved best adapted, outyielding the Kubanka in each of the 
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three periods of years mentioned. During the last five years of the 
test, however, the Kubanka has the advantage. 

The results show that durum wheats of the Kubanka group are 
profitable varieties for the Big Sioux Valley. They have outyielded 
all spring common wheats except Marquis. 

TasLE VIT.—Annual and average yields of eight varieties of durum wheat and five varieties 
of common wheat grown at the Souih Dakota Agricultural Experiment Station, Brook- 


ings, S. Dak., during periods of varying length in the thirteen years from 1904 to 1916, 
inclusive. 


[Data obtained in cooperation with the South Dakota Agricultural Experiment Station.] 


Yield per acre (bushels). 


| Average. 


Class, group, and | C. I.) | | | | 


variety. No. | | | | R | 5 6 
'1904'1905.1906 1907,1908 1909 1910 1911 1912 1913 1914 1915 1916 vars (yours weates 
| | | | 1904 | 1904 | 1905 
| | | to | >to to 
| 1908. 1912. | 1916. 
Durum: | | | 
Kubanka— | 
Arnautka. | 1494/26. 0/25. 0.35.8 20.8 25. 8)16.5|12.0 4.0) 26.1) 25.8)11.222.5/a11.1) 26.7, 21.3) 19.7 
Do. 1493)23-5|2590/80.4 (17. 5/25- H1723|11-0| O- | 31-0)..-..|b- 22s 2) oe bie 2i el OOS hese: 
Kubanka. - 144018. 8/16. 3/28. 6/14. 516. 1/11. 8/12. 7 1. 2}. 28.0) 28.3)15.017.0} 11.6} 18.9) 16.4} 16.8 
Do. 1541/18. 6/16. 5/30. 4/12. 7|15. 8/18. 0] 9. 2| 3.8] 21.6].....].-..|...-|--.-.] 18.8] 16.3]...-_- 
Do. 1516)19. 3}20. 8/30. 3} 6.2.12. 8/15. 7| 5.5} 2.8) 28.6)....-|.--.|...-]..--- [ielt(n9| pelos (eae 
Do. 1354/21. 0/18. 8|38. 5|15. 6)16. 0)... -]..--|---- SSS 5 Acer Bear Ses5) (senha! 2250 es hale Sees 
Gharmow kale 1 p46 G2 | 2252/3225 1328) 20-0 a aa(Pe ea). Ses |oe s\n cec| 2s] o- ole. 2 -- FUE eee cle seesic 
Kubanka. -} 1490/22. 5118 5!28 4!11.1/12.6)....1....).--}.-.-- Boe otacconay | Meee ee 18::6|523.-olss tee 
Common: | | | | | 
Preston—Pres- | | | 
TONES ee oe 3081). . - -/18.3 22.3 10.9 15. 0,21.8)19.0) 2.8) 18.5] 27. 612. (isch esa eatlbceaccel Goeeec 16.2 
Fife— | | 
Narairiss= = (236 fils [2 pao |S | la ler. sane dena 7.2 ese lige cele eee 
Rysting. - .| 3022 -..-|15.8 23.4| 7.3 14.9)15. 5}16.9, 3.0) 16.8) 20. 0/09. 2/67. 5) 62.61......)..._-- 12.7 
Bluestem— | | | 
Haynes....-- 2874)... .|16.3,21 8] 8.4 11.616. 9/15. 7) 2.8) c15.8)c20. 2) 2.5)12.5) .6).....- [Eat 12.1 
Crimean (win- | | | | peal | 
ter)—Turkey oe eee 8.0) 9.4 (4) |14.4) (2) | @) | 29.3 eee aaa aes Sea Ses Paneeee 
| 


a Not grown; yield of Arnautka (C. I. No. 4064), a pure line selection from C. I. No. 1494, substituted.’ 
b Not grown; yield of Glyndon (C. I. No. 2873) substituted. 

ec Not grown; yield of Haynes (Minn. No. 185) substituted. 

d Winter wheats not grown. 


RESULTS AT ASHLAND, WIS. 


Ashland, as seen in Table II (p. 15), les on the Superior red clay 
at the low altitude of 615 feet above sea level. The average annual 
rainfall is 28.4 inches in a 16-year period. The experiments pre- 
sented in Table VIII and shown graphically in figure 8 were con- 
ducted by the Wisconsin Agricultural Experiment Station. The 
data have been taken from Bulletin 233 of that station (Delwiche 
and Leith, 1913). 

The experiments continued during the four years from 1908 to 
1911, inclusive. The yields of one durum, Kubanka, and three 
common varieties, representing three leading groups of hard spring 
common wheat, are presented. One winter wheat, Kharkof, of the 
Crimean group, also was grown. Since Ashland is near the northern 
edge of the winter-wheat belt, it is not surprising that the Kharkof 
does not excel ali the spring varieties. 
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Kubanka durum excels Preston and Fife by yields that are fairly 
significant. It nearly ties with Kharkof for second place, but is 
outyielded by Bluestem to a degree that is fairly significant. Whether 
it would pay to grow a durum variety under these conditions would 
depend in part upon the average quality of the grain of the different 
varieties and in part on the frequency of rust attack. 

TaBLE VIII.—Annual and average yields of one variety of durum wheat and four varieties 


of common wheat grown at the Ashland ( Wis.) branch station during periods of varying 
length in the four years from 1908 to 1911, inclusive. 


Yield per acre (bushels). 


| | Average. 
Class, group, and variety. 


1908 1909 1910 


1911 | 3 years, | 4 years, 
1908, 1910, 1908 to 
and a 1911, 


Durum: 


Kubanka—Kabanka.-—-: 2s-2 2-22-20 -2ea-eeee | 22.1 22.0 26.0 22.1 23.4 | 23.0 
Common: | 

Bluestem—Haynes (Minn. No. 169)......-..-- Baer 16K) 18.2 Pa oB: 26.4 Pind 24.9 

Crimean (winter)—Kharkof................--- 15.0 (a) 22.8 | 33.0 238 Gill See ee 

Fife—Glyndon (Minn. No. 163).......-.------- 18.7 16.8 26.0} 18.8 Pits? 20.0 

Preston—‘‘ Selected Bearded”’.......-.--..-.--- LEO |e ee 20.7 17.0 AS 223 |E san ee 


a Excessive rainfall (more than 12 inches in 3 days) in July, 1909, so affected the yields of winter wheat 
that they were not considered of value for comparative purposes. 


RESULTS AT ST. PAUL, MINN. 


The Agricultural Experiment Station at University Farm, St. 
Paul, Minn., is situated in a light sandy loam soil at an altitude 
of 837 feet. The normal annual rainfall is 28.7 inches. The experi- 
ments have been conducted independently by the Minnesota Agricul- 
tural Experiment Station, and the results are presented here by the 
courtesy of the director and his associates. 

The yields presented include those of five varieties of wheat, 
namely, Kubanka durum and a leading representative each of the 
Crimean group of hard red winter wheats and the Fife, Preston, 
and Bluestem groups of hard spring wheat. The data are given in 
Table LX and are shown graphically in figure 8. 

It will be noted that in the 3-year period, 1914 to 1916, inclusive, 
the Turkey winter wheat outyields all the others by 11 to 15 bushels 
per acre. Marquis, in the Fife group, outyields all the other spring 
wheats by about 1 bushel per acre, Kubanka durum standing second. 
In 1913 the Turkey wheat was not grown, while the yield of Kubanka 
was comparatively low. In the four years from 1913 to 1916, inclusive, 
the Kubanka is outyielded by Marquis, Glyndon, and Preston in quan- 
tities that are significant, while it outyields Haynes by only 0.7 bushel. 

From the showing made in these years the growing of durum wheats 
in the vicinity of St. Paul would be justified only by their superior 
rust resistance in comparison with common wheats. 


SS 
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Taste IX.—Annual and average yields of one variety of durum wheat and five varieties 
of common wheat grown at the Minnesota Agricultural Experiment Station, University 
Farm, St. Paut, Minn., during periods of varying length in the four years from 1913 to 
1916, inclusive. 


[Data presented by courtesy of the Minnesota Agricultural Experiment Station.] 


Yield per acre (bushels). 


5 Average. 
Class,-group,sand variety. ee 
1913 1914 1915 1916 3 years, | 4 years, 
1914 to | 1913 to 
1916. 1916. 
Durum: : 
Kubanka—Kubanka.........-.------ 990 25. 7 30.3 46.7 23.8 33.6 31.6 
Common: : 
cea (winter)—Turkey.-......-.-- eS len eoodae 47.8 7.0 33.3 465.0) ees aetstsie 
ife: 
Mar quliseees seer seats ease 1239 41.9 27.7. 50.0 26.3 34.7 36.5 
Cilia donee enero See oe 285 38.6 27.0 49.2 oe 33. 1 34.5 
preston —— Eres tOnaeeeesss ence sana nee 924 43.5 26.5 46.7 22.7 32.0 34.9 
Bluestem—taynes: --2--5-----2- eee 169 33.8 26.7 39.9 23.3 30.0 30.9 


RESULTS AT CROOKSTON, MINN. 


The Northwest Experiment Station at Crookston, Minn., is located 

on a heavy clay loam at an altitude of 863 feet. It has an average 
annual rainfall of 21.8 inches in a 26-year period. The experiments 
there have been conducted independently by the Minnesota Agricul- 
tural Experiment Station and are presented here through the courtesy 
of the director and his associates. 
. The data cover the period of five years from 1912 to 1916, inclusive, 
as shown in Table X and figure 8. Yields are given of three durum 
wheats of two different groups and of four common wheats, repre- 
senting the three leading spring groups. The three durum varieties 
excel Glyndon, Haynes, and Preston by from 2 to 5 bushels per acre. 
Only the two durums in the Kubanka group outyield Marquis, 
however, and then by only 0.6 bushel in one case and 1.9 bushels in 
the other. 


Taste X.—Annual and average yields of three varieties of durum wheat and four varieties 
of common wheat grown at the Northwest Agricultural Experiment Station, Crookston, 
Minn., during the five years from 1912 to 1916, inclusive. 


[Data presented by courtesy of the Minnesota Agriculturai Experiment Station.] 


Yield per acre (bushels). 


Class, group, and variety. 


S, o-year 
1912 1913 1914 1915 1916 average. 
Durum: 

Kubanka— ; 3 
Mindumy@Vinn. No: 951) 222202 25.2222. 4-5-- 33. 4 21.6 22.3 34.5 16.6 25a 
GD ATA ae wee eee ss ee Se ans 32.2 27.8 14.6 38.0 9.6 24. 4 

Wielka IDO /Ahy Gin Dithose eon ss ce seeoteeeesoee 28.2 25.3 13.4 32.6 11.6 22.2 

Cope 

ife— 
WARTS G55 osegouacecucs asaseereeaceasoua™ 27.8 21.4 23.9 40.0 5.8 23.8 
Glyndon (Minn. No. 163).:....---.----+----- 96.5 | 20.4] 17.8] 30.9 3.1 19.7 
BTROSEO Me TCS TOM Me fre eee SL ee eee 33.4 18.2 IG Hi 28.1 4.9 20.5 
Bluestem—Haynes (Minn. No. 169)...---------- 38.5 17.4 19.2 23.3 202, 20.1 


a Average of the yields of two plats. 


14644°—18—Bull. 618—4 
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On the average, the durum varieties are the better at Crookston. 
Winter wheat can not be grown successfully in this locality, and only 
the Marquis approaches closely the best durums in yield. Among the 
three durum varieties under test, the Kubanka and a pure-line selec- 
tion (Minn. No. 951) closely resembling Arnautka are better adapted 
than the Velvet Don. The Arnautka selection, which has been 
named Mindum by the Minnesota Agricultural Experiment Station, 
outyielded Kubanka in the 5-year test by 1.3 bushels per acre. Here, 
as at Brookings, S. Dak., Arnautka has proved to be slightly better 
adapted than Kubanka. The close agreement in yield between the 
Glyndon, Haynes, and Preston varieties is remarkable, showing that 
here all three groups of hard spring common wheat are at home. 
Farther east only the Bluestem group does well, but farther west it 
is decidedly inferior to the other two. 


RESULTS AT FARGO, N. DAK. 


Fargo is located on a heavy black clay loam at an altitude of 935 
feet above sea level. Its normal annual rainfall is 24.9 inches. These 
data, in comparison with those from all the other stations, will be 
found in Table II (p. 15). The experiments here were conducted 
cooperatively by the North Dakota Agricultural Experiment Station 
and the Office of Cereal Investigations. The results obtained are pre- 
sented in Table XI. The principal data are shown graphically also 
in figure 8. 

The experiments cover seven years, 1901 to 1904, inclusive, and 
1906 to 1908, inclusive. Eleven varieties of durum wheat are 
included, of which 10 belong to the Kubanka group. It is striking 
that among the 7-year average yields of these 10 there is a range 
of only 2.9 bushels. This difference is scarcely significant when the 
lowest and highest yields are, respectively, 33 and 35.9 bushels per 
acre. The difference in yield between the now commonly grown 
varieties, Arnautka and Kubanka, is not significant, although the 
slight difference is in favor of Kubanka. Here again the durums all 
outyield the best representatives of the standard sprmg common 
wheats by quantities that usually are significant. Winter wheat can 
not be grown successfully in this locality. 

The Bluestem slightly excels Fife, and that in turn outyields 
Preston. In 1904, the year of a severe rust epidemic, the durums 
yielded better than common wheats. In 1906, however, the Blue- 
stem outyielded all durums except Arnautka. A summary of the 
results shows that durum wheat yielded better than common wheat 
in the Red River Valley in the 7-year period, a conclusion fully in 
accord with farm yields in that district. Since 1908 the experi- 
ments have been conducted independently by the North Dakota 
Agricultural Experiment Station, but the results are not yet avail- 
able. 
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Taste XI.—Annual and average yields of twelve varieties-of durum wheat and three 
varieties of common wheat-grown at the North Dakota Agricultural Experiment Station, 
Fargo, N. Dak., during periods of varying length in the seven years from 1901 to 1904 
‘and 1906 to 1908, inclusive.@ 


[Data obtained in cooperation with the North Dakota Agricultural Experiment Station.] 


Yield per acre (bushels). 


Average. 
; Cal: a 7 
Class, group, and variety. No pas years, 
; 0. 4 | 1901 
1901 | 1902 | 1903 | 1904 | 1906 | 1907 | 1908 years,| to 
1901 | 1904 
to | and 
1904. | 1906 
to 
1908. 
Durum: 
Kubanka— 
G@harmowikavesn sesso: 1447 917 | 32.4 | 30.3 | 46.5 | 23.6 | 24.0 | 47.8 | 47.0 | 33.2 | 35.9 
Ma cankO See eee eee 1570 QUT 29 sSLG | 46.7 |) 18.5. 1-25.38 155.56 | S802) h 37 85.1 
Rererodikaeeseen seers eae 1350 328 | 34.7 | 25.7 | 47.0 | 17.8 | 24.3 | 54.6 | 39.2 | 31.3 34.8 
Keb akaees ee ae 1349 329 | 32.4 | 28.7 , 44.0 | 17.6 | 22.0 | 50.0 | 46.7 | 30.7 34.5 
Yellow Gharnovka....-.. 1444 914 | 30.8 | 33.0 | 41.7 | 24.7 | 25.0 | 49.5 | 36.4 | 32.6 34.4 
RG OPIN see eesooadasae 1440 929 | 32.4 | 28.7 | 44.0 | 21.9 | 24.3 | 50.0 | 38.5 | 31.8] 34.3 
iBelotunkaysesesosseeeee 1513 919 | 32.6 | 29.9 | 46.3 | 17.8 | 22.3 | 53.1 | 36.7 | 31.7! 34.1 
Juanes ose sesseeoae 1494 778 | 34.0 | 28.7 | 43.4 | 20.5 | 27.3 | 49.6 | 33.2 |] 31.7] 33.8 
TRAM BIO Sos5dgsasaaces 1569 910 | 28.4 | 29.5 | 44.6 | 24.0 | 23.5 | 52.5 | 29.2 | 31.6] 33.1 
Ghannowikaysasaee ose n ee 1443 915 | 31.4 | 25.8 | 44.5 | 20.8 | 24.6 | 48.0 | 36.0 | 30.6] 33.0 
Velvet Don—Velvet Don....| 1445 9380 | 29.6 | 32.5 | 42.6 | 18.5 | 24.0 | 48.1 | 35.5 | 30.8] 33.0 
Common: 
Bluestem—Haynes.......--- 1505 779 | 29.7 | 21.2 | 39.3 | 15.2 | 26.3 )632.2 | 34.0 | 26.4 28.3 
Mife=ROwWelae sooner 1506 920 | 27.0 |. 23.1 | 88.5 | 15.2 | 18.3 | 24.6 |c26.2 | 26.0 24.7 
Preston—Preston........-..- 2958 PANO) I) PHS) PA De eke bs vied tallieseaselleckon aulye dee Ou [ers eae 


a The crop of 1905 could not be harvested, owing to rain. 
2 b Yield of a selection (C. I. No. 3083, N. Dak. No. 316) from Haynes, C. TI. No. 1505, substituted. 
c Yield of a Selection (C. I. No. 3697, N. Dak. No. 313) from Power, C. I. No. 1506, substituted. 


RESULTS IN THE SEMIARID GREAT PLAINS AREA. 


The Great Plains area includes parts of all the States and Provinces 
from Texas on the south to Manitoba, Saskatchewan, and Alberta 
on the north. Roughly speaking, it extends from the line of 30-inch 
rainfall westward to the Rocky Mountains. Under this definition it 
includes part of the territory just discussed as in the subhumid 
section. The separation made in this paper between semiarid and 
subhumid is not exactly the one commonly used and is made here 
only in order to permit a better interpretation of the behavior of 
durum wheat. 

In altitude, this division rises from 1,000 or 1,500 feet on its east- 
ern border to 2,000 or 3,000 feet through its central portion, and to 
maximum altitudes in the west of 6,000 feet in eastern Wyoming 
and of 6,500 feet in east-central Colorado. Figure 10 is a contour 
map of the Great Plains area in the United States on which the 
altitudes are indicated by lines drawn on the contours of 1,000, 1,500, 
2,000, 3,000, 4,000, 5,000, and 6,000 feet. The drainage is to the 
southeast in the southern portion, to the east in the central portion, 
and to the northeast in the northern portion, 
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Fic. 10.—Map of the Great Piains area, showing the altitudes above sea level by means of lines follow- 
ing the contours at 1,000, 1,500, 2,900, 3,000, 4,000, 5,000, and 6,000 feet, 
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The climate is classed generally as semiarid. The average annual 
precipitation over most of this area varies from 14 to 20 inches. 
Only in the extreme southern part and along the eastern border is 
this quantity exceeded. In general, the annual rainfall decreases 
from east to west across the Great Plains with the increase in alti- 
tude. Figure 11 shows the distribution of precipitation in the Great 
Plains area of the United States by means of lines drawn through 
points having the same average precipitation. 

Crop production is governed largely by the quantity and distri- 
bution of the annual rainfall. Half to two-thirds of it comes during 
the growing season, the four months from April to July, inclusive. 
Wind movement is fairly constant, and summer temperatures are 
rather high. These factors cause rapid loss of water by evaporation. 
Both hot winds and hail sometimes occur, though hot winds are not 
known at the higher altitudes. Wet weather in midsummer is con- 
ducive to rust infection, which frequently occurs locally and some- 
times extends to a general epidemic throughout the area. 

The length of the growing season varies with the altitude and 
latitude. The frost-free period decreases from about 130 days in 


- the lower portions to about 90 days at the higher altitudes. In 


general, early varieties have an advantage in escaping hot winds, 
drought, and frost. A brief popular classification and description 
of the important groups of hard spring wheat and the leading varie- 


> ties in each group is already available (Ball and Clark, 1915 6). 


Plants, spikes, and kernels of representative varieties of the chief 
groups of wheat grown in this area are shown in figures 4, 5, 6, 7, 
and 9. 

Experiments conducted at 15 stations in the Great Plains area 
are discussed in the following pages. The name of each station, the 
altitude in feet above sea level, the normal or average rainfall, and 
the period of years on which it is based, together with the soil type 
on which each is located, are all shown in Table II (p. 15). Figure 
12 is an outline map of this area, showing the location of each sta- 
tion and, by means of graduated columns, the average yield of the 
best variety of durum wheat and of the best variety of each group 
of common wheat during the years indicated. Thirteen of these 
stations are in the United States and two are in the Dominion of 
Canada. Durum wheat has been under test at the two Canadian 
stations since 1895. None of the experiments in the United States 
began earlier than 1902, as most of the stations were established 
later than that date. For the most part they are substations of the 
State agricultural experiment station or independent field stations 
of the United States Department of Agriculture. 
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Fic. 11.—Map of the Great Plains area, showing the average yearly rainfall in inches by means of lines 
drawn through places having about the same rainfall. 
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Fig. 12.—Diagram showing the location of fifteen stations in the Great Plains area and the average yield 
of the leading variety of durum wheat and the leading variety of each of several different groups of 
common wheat at each station during the periods of years indicated: 1, Average of only four years (Blue- 
stem at Moccasin, Crimean at Dickinson, Preston at Langdon); 2, average of only six years (Preston at 
Dickinson and Edgeley); 3, average of only seven years (Preston at Newell); 4, average of only five years 
(Crimean at Highmore). 
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RESULTS AT AMARILLO, TEX. 


The Amarillo Cereal Field Station is located in the center of the 
Texas Panhandle on a chocolate clay loam soil at an altitude of 
3,676 feet. The average annual precipitation for the past 24 years 
is 21.2 inches. The experiments are conducted by the Office of 
Cereal Investigations in cooperation with the Amarillo Chamber of 
Commerce. 

The data presented in Table XII and shown graphically in figure 
12 cover the 11-year period from 1906, when the station was estab- 
lished, to 1916, inclusive. Three varieties of durum wheat belong- 
ing to two different groups have been grown throughout this period. 


TasLte XIT.—Annual and average yields of three varieties of durum wheat and four 
varieties of common wheat grown at the Cereal Field Station, Amarillo, Tex., during the 
eleven years from 1906 to 1916, inclusive. 


{Data obtained in cocperation with the Amarillo Chamber of Commerce.] 


Yield per acre (bushels). 


Aver- 


Class, group, and CRI. Rett 
variety. ees 
1906 | 1907 | 1908 | 1909} 1910] 1911 | 1912 | 1913) 1914 | 1915 | 1916 YyGh3° 
to 
1916 
Durum: 
Kubanka— 
Saragolla....-.-- 2228-Ts| 4-6) 188. DL koro: kG Ont 22 da tel aplanled 40 e Sey lol os 7a ellen gana) 9.5 
Marouani.....-.-- 2235-I | 5.3 |10.4 | 16.8 | 5.7 | 2.8 | 11.6 | 11.0 | 3.9 | 15.5 | 14.3 | 4.2 9.2 
Kubanka..-.-.-.-.- 1440 | 8.0 | 4.3 | 16.8] 5.9]3.1] 9.3] 14.5] 4.9] 12.5] 7.3] 3.9 8.2 
Common: 
Crimean (winter)— 
Rurk@yeassjees se sc 1558 |25.8 | 3.3 | 23.2 0 |10.2 | 1.6] 16.0 | 6.5 | 26.8 | 19.2 | 4.3 12.4 
Mediterranean (win- 
ter)—Diehl- Medi- 
terranean.........- 1395-2 |18.5 | 1.4 | 25.8 0 |10. 4 -4] 14.3 | 4.8 | 23.0 | 18.0] 6.7] 11.2 
Preston—Fretes..... 1596 | 5.1 |10.7 | 19.5) 8.5] 3.6) 9.0] 14.8] 4.5] 11.5) 9.5] $.4 9.1 
Galgalos—Galgalos. - 2398 | 4.9 |10.6 | 18.0 | 7.5 | 3.9] 11.0 | 18.7] 4.8) 87] 7.8] 1.6 8.4 


The yields of one representative of each of the hard red and the 
soft red groups of winter wheat and of each of two groups of spring 
wheat are tabulated for comparison. Climatic conditions are severe, 
and no yields are high. Winter varieties are better adapted and 
yield better than any spring wheat. Among the groups of spring 
wheat there is little choice from the standpoint of yield. The little 
difference that exists is in favor of the durum varieties, but it is in 
no way significant, nor is there any marked difference in the per- 
formance of the durum varieties. Saragolla and Marouani have a 
slight advantage over Kubanka, the variety which is best adapted 
at many of the northern stations. The two former varieties came 
from the Mediterranean district, but the latter is of Russian origin. 
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RESULTS AT HAYS, KANS. 


The Fort Hays Branch Experiment Station, as shown in Table IT 
(p. 15), is located on a silty clay loam soil at an altitude of 2,000 
feet abovesealevel. During a 48-year period the normal annual rainfall 
has been 23.2 inches. The experiments there have been conducted 
cooperatively by the Kansas Agricultural Experiment Station and 
the Office of Cereal Investigations. 

The data discussed in this paper are presented in Table XIII and 
are seen in graphic form in figure 12. They cover a period of 14 
years, 1903 to 1916, inclusive. 


TaBLeE XIII.—Annual and average yields of two varieties of durum wheat and one variety 
of common wheat grown at the Fort Hays (Kans.) Branch Experiment Station during 
periods of varying length in the fourteen years from 1903 to 1916, inclusive. 


[Data obtained in cooperation with the Kansas Agricultural Experiment Station. ] 


Yield per acre (bushels). 


Average. 


Class, group, and C.T. - 
variety. No. 5 14 
1903) 1904) 1905/1906) 1907|1908 1909) 1910)1911)1912) 1913 1914) 1915/1916 
years, years, 


1912 | 1903 
to to 
1916. | 1916. 
Durum: 
Kubanka— 
Marouani. .....- DISH TNe ceca sori ss alee 22 Bac l= All | oma epee N 1D 2388 OS osc ese lems 
Kubanka...... 1440) 0 | 1.7/0 | 2.2 0 | 8.4) 0/18.1] 0.1] 8.2) 2.1) 1.2) 7.8) 3.5) 4.6) 3.8 
Common: 
Crimean (winter)— 
Crimean.......-- 1437/33. 2)10. 7) 5.9] 5.2, 4.3/26.1); 017.6 elas de 6.3)37.0) 19.8) 14.6 


The varieties tested throughout this period include only two, 
viz, Kubanka of the durum class and Crimean of the hard red winter 
eroup of common wheat. During this period the Crimean out- 
yielded the Kubanka in the ratio of nearly 4 to 1, although the Crimean 
yield is only 14.6 bushels per acre. Tests during the last five years 
show that Marouani is better adapted than Kubanka. This part of 
Kansas is strictly a winter-wheat district, and spring wheat can not 
be profitably grown. 

RESULTS AT AKRON, COLO. 

The Akron Field Station of the Office of Dry-Land Agriculture, 
at Akron, Colo., lies at an altitude of 4,560 feet on a sandy loam 
soil. The average annual rainfall for the past 11 years was 19.7 
inches. The experiments discussed herein were conducted by the 
Office of Cereal Investigations in cooperation with the Office of Dry- 
Land Agriculture of the Bureau of Plant Industry. 

The results of the experiments are presented in Table XIV, and 
the principal data are shown in graphic form in figure 12. The 
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data are for the nine years from 1908 to 1916, inclusive. Yields 
are shown for 11 durum varieties tested during seven of these years 
and of four for all nine years. The most striking fact is the close 
agreement in yield of the best durum varieties and the Crimean 
winter wheat. The average yield of the Crimean is reduced by its 
complete failure in 1909. This was due, in part, to a treatment of 
the seed with formaldehyde which was too severe, resulting in a 
poor stand, which entirely winterkilled. 

Among the spring wheats, the ordinary Fife and Bluestem varie- 
ties do not yield well at Akron, so the Fife group is represented by 
Ghirka Spring, and in the last four years by Marquis also. The 
Bluestem group is absent. The Preston group is represented by 
Erivan from the Caucasus region. Neither Ghirka Spring nor 
Erivan is able to compete with the best durum varieties in yield. 
From the records made by the Marquis in the four years since it 
was included in the test, it may prove to be more nearly equal to 
the durums than any other spring common varieties. From the 
data now available, however, the durums are the best spring wheats 
to grow at this station. 


TasBLeE XIV.—Annual and average yield of eleven varieties of durum wheat and four 


varieties of common wheat grown at the Akron Field Station, Akron, Colo., during 
periods of varying length in the nine years from 1908 to 1916, inclusive. 


[Data obtained in cooperation with the Office of Dry-Land Agriculture.] 


Yield per acre (bushels). 
Average. 
: FOAIE 
Class, group, and variety. No 
| - v 7 9 
1908 | 1909 | 1910 | 1911 | 1912 | 1913 | 1914/1915 1916 years, | years, years, 
1908 | 1910 | 1908 
to to to 
1914. | 1916. | 1916. 
Durum: 
Pelissier—Pelissier.......-. 1584| 24.7| 23.6) 15.8) 10.6) 35.6) 10.5) 26.6) 31.6, 14.4) 21.1) 20.7) 21.5 
Kubanka— 
ATMA Ub Kasse ANCA) Eee 19. 5! 15. 7| 37.3} 10. 6} 25.0) 27.6) 11. 4)...... DARA) | peer eee 
ID) Ongena | 1493) 26.9} 20. 8) 16.6) 10.6) 27. 5| 10.5] 27.6) 27.9) 10.7; 20.1) 18.7) 19.9 
Beloturkaceceee este: 1520! 31.1) 19.4) 19.9) 8.0) 21.1) 10.6) 19.5) 26.7; 11.4) 18.5) 16.7) 18.6 
Kubankasee eae eee 1440| 26.8} 9.3] 17.1] 9.0] 25.1] 5.1) 20.7} 27.6] 12.9] 16.2} 16.8) 17.1 
Yellow Gharnovka....| 1444) 32.8) 25.1] 15.0} 10.8) 34.2) 5.3] 22.5).....|..... PAUL Beem ets Ban ee 
Gharnovikaeeeere ee 1447 29S E2059 SSE ONS SOs rosaliccoend (aaa aes 1953 | Sec Sees 
kubankaseeasene eee 1354) 2722) S185 028s hats 7 LONS ess G|e 2264) sesee | See 1952) S232 So leese 
Marouanis 30-22 5 1593] 22.9} 14. 2) 19.3} 10. 6) 19.0) 14.1) 24.0).....|..... Wey eee aes Reo c 
Velvet Don—Velvet Don..| 1445) 33.3} 21.1) 13.5} 10.0} 33.3) 7.3} 25.3):-.-..|..--.- 20.:5|552 See See 
Kahla—Purple........-..- 3024192458) 2058) 15.3|- ¢-. 91 o3-0| LOs0// 215 2)2en sla aane 18) Bees iagasec 
Common: | 
Crimean(winter)—Crimean) 1436 19.1) 0 | 36.3) 17.9) 33.1) 12.6) 28.3) 26.6) 20.5) 21.3) 25.0) 21 
Fife—Ghirka Spring....-.. | 1517} 20.6) 23.8] 18.8] 8.5) 23.4) 14.0} 19.3] 22.6) 7.5) 18.3] 16.3) 17.6 
Marquise cco: saocce nse ce S041 oo oc Else ec lemae ceemen| naa 1.0) 19. 7\ 20-0) el S| sna a[eeieeas eee 
Preston—Erivan.........-- 2397, 19.3; 26.3] 15.2} 11.9} 20. 7| 12.0). 19.3) 19.5} 7.8] 17.8] 15.2) 16.9 


Considering only the durum wheats, Pelissier leads in the first. 
7-year average and the 9-year average and almost ties with Arnautka 
for first place in the second 7-year average. In the Kubanka group 
a pure line, Arnautka 6P1 (C. I. No. 4064), a selection of Arnautka 


we 
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(C. I. No. 1494), leads in the 7-year period in which it was grown. 
The unselected Arnautka (C. I. No. 1493) stands next to Pelissier 
in the 9-year period. In the first 7-year period, however, Yellow 
Gharnovka of the Kubanka group is the highest yielder, followed by 
Velvet Don, type of a different group, and Arnautka (C. I. No. 1493) 
ranks third. The Yellow Gharnovka and Velvet Don were discarded 
at the end of the seven years in spite of their high average rank, but 
Beloturka and Kubanka were continued. The low average yield 
of Kubanka is in part due to a poor stand obtained in 1909, which 
resulted in a very low yield that year. Omitting 1909, which was 
also the year of failure for winter wheat, the difference in yield 
during the eight remaining years between the three varieties of the 
Kubanka group is hardly significant. The Pelissier exceeds the best 
of the Kubanka group in these eight years by 1.6 bushels, but in turn 
is exceeded in yield by Crimean winter wheat by 3.1 bushels per acre. 


RESULTS AT NORTH PLATTE, NEBR. 


The North Platte substation is located in the valley of the South 
Platte River, just above the Junction of the North and South Forks. 
It lies at an altitude of 3,000 feet and is located on the porous clay- 
loam soil known as loess. The normal annual rainfall is 18.9 inches. 
The cereal experiments were conducted independently by the 
_ Nebraska Agricultural Experiment Station, and the results are 
made available here through the courtesy of the director and his 
associates. 

TaBLE XV.—Annual and average yields of six varieties of durum wheat and three varieties 


of common wheat grown at the North Platte (Nebr.) substation during periods of varying 
length in the eleven years from 1906 to 1916, inclusive. 


[Data used by courtesy of the Nebraska Agricultural Experiment Station.] 


Yield per acre (bushels). 


| 
Average. 


Class, group, and variety. 


5 i) 11 


1906 | 1907 | 1908 | 1909 |1910,1911|1912 1913)1914 1915 | 1916 years, years, years, 


1906 | 1912 | 1906 
to to to 
1910. | 1916. | 1916. 
Durum: 
Kubanka— 
Gharnovkas=s.2.2..-- 22./6\7 31/4) 32.2) 28: 0|-3.4)  -O}/ 624) 7.-2|°330)) 2451) -2050)) 2355)2 1222) 1652 
TRG H ORT ey ING), | Gene | ee Oy (| eee esellesec|| eb Ve ceb Ol Sable sa oscse EO | eee 
“= joubanloe ae GE en 18.6} 33.0; 30.3] 26.5] 3.5] 0] 6.5] 7.9]-2.3] 21.6] 19:9] 22.4) 11.6] 1575 
ahla— 
iBlack=Wons 2-422 52. Oeil WAS Gl BYE) CXAKPAN GSO] ooau|loasa tose lbasalloococllasces PRO end taaGe 
TRUDE sci. Syne eee ees ean Meee eee eaballaceal! Gol) ORS PRG) LESH TI. gee If |e 
Velvet Don—Velvet Don..) 23. 4] 29.0] 30.8) 25.5) 2.5) 0} 5.1] 8.9] 4.0/.....]...-- DOEO| sees. 2) aaulie 
Common: 
Crimean (winter)—Tur- 
KCiyaD eer enters eee yr [eats ae ae| ase al rare Sees 9. 9116. 8} 8. 0) 37.3} 38.3}... 2 OL eae 
Tig EARS COS seas Teg Nye Ween pest Pa | ae 4.6] 6.8] 4.3] 20.2) 17.4)...... uO 7 ieee 
IERESTON == ST ESLO TRC ape Sete aes Heegsinial| sieeve a eer 32 0)kon0\Psa0|inG i 16. 2| sees | 6 4 Seo ae 


a Average yields from two plats. : Bays 
b Average yields from nine plats in the rotations of the Office of Dry-Land Agriculture Investigations. 
¢ This variety was grown under the name Scotch Fife. 
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The experiments with durum wheat date from 1906. The data 
are given in Table XV and the principal facts graphically in fig- 
uke 12: 

The results show that there is little difference in the yielding power 
of several different varieties under the prevailing conditions at North 
Platte. The vicissitudes attendant upon grain growing, however, are 
clearly shown by the yields in the 5-year period, 1912 to 1916, inclu- 
sive, which are only about half as large as those in the 5-year period, 
1906 to 1910, inclusive. Comparison of durum yields with those of 
other wheats can be made only in the second 5-year period. The 
yield of Turkey is nearly double that of the durum varieties. Mar- 
quis does not quite equal the yield of the poorest durum and falls 1.5 
bushels below that of the best durum. Preston is much poorer than 
Marquis. To summarize, winter wheat of the Crimean group ranks 
first, while the durums outyield any spring common wheat so far 
tried. 

The differences in yield between the different durum varieties are 
scarcely large enough to be significant. The Kubanka group out- 
yields either Kehla or Velvet ‘Don, and the Gharnovka outyields 
Kubanka within the group. 


RESULTS AT ARCHER, WYO. 


The Cheyenne Field Station at Archer, Wyo., is located on a fairly 
sandy loam containing some gravel. The altitude is almost exactly 
6,000 feet above sea level. The normal rainfall is only 14.2 inches. 
These records are mostly from Fort D. A. Russell at Cheyenne, 9 
miles distant, where conditions probably are slightly more favorable 
than at Archer. The conditions of high altitude and northern lati- 
tude allow only a short growing season, and this, combined with the 
low rainfall, makes crop growing somewhat difficult. The experi- 
ments are conducted by the Office of Cereal Investigations in coopera- 
tion with the Wyoming State Board of Farm Commissioners. 

The results of experiments conducted with wheat in the four years 
1913 to 1916, inclusive, or since the establishment of the station, are 
shown in Table XVI, and the principal results graphically in figure 12. 
Here, as at Akron, the number of durum varieties is large, no less than 
14 having been tested during all or a part of this period. Here again 
there is a close agreement between the yields of the hard red winter 
wheats and the best durums, the Turkey having a slightly higher 
yield. The best durum varieties again outyield the Erivan and also 
the Marquis by small quantities. The Haynes Bluestem is decidedly 
outclassed by the durums. 

From a study of Table XVI it is evident that no less than five varie- 
ties of the Kubanka group have outyielded the representatives of the 
other groups of spring wheat. This is true in both the 3-year and the 
4-year periods, and four of the outstanding varieties are the same in 
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both periods. ‘These four are Kubanka (C. I. No. 1516), Beloturka, 
Pererodka, and Kubanka (C. I. No. 1440), named in the order of their 
4-year rank. Pelissier, which was the highest yielding variety at 
Akron, Colo., makes a fair yield at Archer, but ranks eighth in the 
3-year average and sixth in the 4-year average. From the data at 
hand the durums of the Kubanka group seem to be the spring wheats 
best adapted for this district. 


TaBLE XVI.—Annual and average yields of fourteen varieties of durum wheat and four 
varieties of common wheat grown at the Cheyenne Field Station, Archer, Wyo., during 
periods of varying length in the four years from 1913 to 1916, inclusive. 


[Data obtained in cooperation with the Wyoming State Board of Farm Commissioners.] 


Yield per acre (bushels). 


: Gal Average. 
Class, group, and variety. Noe 
1913 | 1914 | 1915 | 1916 3 years,| 4 years, 
1913 to | 1913 to 
| 1915. | 1916. 
Durum: 
Kubanka— 
KG OK aera ee ee OEE Sas eee ao 1516 BANA3LON 2746 6.5 15.9 13.6 
BSC) OU UT aye ee ree cr ED ee ne 0 T5205) a fatal One 2859 nash. 16.2 13.4 
IRELCT OG are eee sera ce Ser eee a Na eee? 1350) |) 823 21258 | 2620) |) 5.4 NGG? 13.1 
Gti BTA oe Pees St ees Je ake Sele ein 1440 (aDEeL22 5) |b25 46 5.8 15.2 12.9 
ONDER S SEES See eee See nes Se oe 1493 UEPIN AGB | PPB SS 6.1 14.4 12.4 
MAT OUATI Se nee eee es eR 1593 Co BG OAS Salis 7/50 13.6 Wad 
PATNA Us ape ape ree coe ng lupe eet aety ps ee re et 4064 6.4 | 10.7 | 23.6 6.9 13.6 11.9 
Yell owas Ginarn OvVikare see ee ee 1444 Ou ell Oreo 49 ol eeeee Jos 9 Bal beet ee 
Giana OAKa sy ieee een ten np nn ope ae ee N4A7E |e Ceres |p Or iy aap loa |e semper Pas Galiec eects 
IKetibamnkaswert seer sep el) Ee eae PS 12 PHAM reroll Sul oD eelea| erate 14s Dale ate 
Pelissier— 
IRGLISSIC Tee eer tee ety ee autre Gem a age 15 84a Sail 6a 2266 nee ae 9 14.3 12.2 
Sana oO llaveer pee gee te Rese See oe es eee ae Sie 2228 ter Oates | al ON Sul plossn | teaaee PSO RS ea 
Welvet-Don— Vel vetsD oneew ssi 8 ee 144 Sele Shoal VOSS lee4eaalasmeeee 145 Ghieeeee 
Keahla=—BUnplecieeaece = cee ees ce ee Saas 3024 (edy POSda | 2240: |eeecre BBO. Shee S858 
Common: 
Grimeani@uinter)=-—lurkey.os--2 5.2.22. soe coe 1571 | 10:0.) 7.9 | 32.0°| 10.0 16.6 15.0 
FES COMBI all eee le ete cn ae ete D397 9x4 95) 22 NON edo 13.6 12= 
(Rife —— Mang WIS eee sae a een Se esis ees nn 3641 9.0 8.4 | 20.9 5.4 12.8 10.9 
IBluestem—Haymes= see vance ee Ee Ce oe 2874 AE 950) | 11 1 520 8.4 7.5 


RESULTS AT HIGHMORE, S. DAK. 


The Highmore substation of the South Dakota Agricultural Experi- 
ment Station is located on a glacial clay loam soil at an altitude above 
sea level of 1,890 feet. The average annual rainfall has been 16.7 
inches during the last 22 years. The cereal experiments were con- 
ducted by the South Dakota Agricultural Experiment Station in 
cooperation with the Office of Cereal Investigations. 

The experiments were begun in 1902. The data obtained are shown 
in Table XVII, and the principal facts are presented graphically in 
figure 12. No less than 26 durum varieties were tested in the first 
three or four years. Only nine of these, all in the Kubanka group, 
were carried for a long period of time. Cropping conditions are 
sometimes precarious in this locality. Almost complete failures 
are recorded in 1911 and 1912, and the yields in 1910 and 1913 were 
very low 
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Taste XVII.—Annual and average yields of twenty-seven varieties of durum wheat and 
siz varieties of common wheat grown at the Highmore (S. Dak.) substation during periods 


of varying length vn the fifteen years from 1902 to 1916, inclusive. 


[Data obtained in cooperation with the South Dakota Agricultural Experiment Station.] 


Class, group, and 
variety. 


DURUM. 


Kubanka: 
Kubanka.... 
Arnautka.... 
Kubanka.... 


Pererodka.... 
Arnautka.... 
Beloturka.... 
Kubanka-..- 
Arnautka.... 
Taganrog..... 
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Yellow Ghar- 


Argentine.... 
Kubanka.... 
Yellow Ghar- 


Gharnovka... 
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Haynes (Minn. 
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Yield per acre (bushels). 
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1 Yields of Arnautka C. I. No. 1493 are shown for 1903 to 1910; C. I. No. 1547 for 1911 to 1913; C. I. No. 4072 


for 1914; C. I. No. 4064 for 1915 and 1916. 


The record of the yields is favorable to the durum wheats in com- 


parison with spring common wheat. 


The best of the latter in a 12- 


year average has been Preston, but its yield of 13.5 bushels is 1.4 
bushels below that of Arnautka and 2.7 bushels below that of Ku- 
banka. Power and Haynes fall 2 and 2.3 bushels, respectively, below 


Preston. 
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During the last four years the Marquis has been imeluded in the 
experiment. In 4-year average yield it outranks Preston by 1.1 
bushels and Arnautka by 2 bushels. It falls behind Kubanka by only 
0.4 of a bushel. Yellow Gharnovka durum, reintroduced into the 
test, has proved the best yielder of all, however, in this period, its 
yield of 19 bushels exceeding that of Kubanka by 2.2 bushels and that 
of Marquis by 2.6 bushels. Kharkof, a hard red winter wheat of the 
Crimean group, also has been grown during this 4-year period, and its 
yield of 21.4 bushels exceeds even that of the Yellow Gharnovka by 
2.4 bushels. 

From present indications it may be concluded that the Crimean 
wheats will outyield spring wheats here when they survive the 
winters. This station is about the present northern limit of winter- 
wheat production in central and eastern South Dakota. Good durum 
varieties will regularly outyield any spring variety now known, but 
Marquis and Preston are both good yielding varieties of spring com- 
mon wheat in central South Dakota. 

Among the durum wheats, Kubanka has given the highest yields 
of any variety tested in the 10-year and 12-year periods. In the 
10-year period, three lots of Kubanka are among the four highest 
yielders, the other being Pererodka, which ranked third. In the last 
four years, however, Kubanka was outyielded by Yellow Gharnovka 
-by 2.2 bushels. In the first 4-year period, 1902-1905, inclusive, three 
varieties, Taganrog, Berdiansk, and Yellow Gharnovka, all outyielded 
any Kubanka. Kubanka (C. I. No. 2094) also outyielded Kubanka 
(C. I. No. 1440), which was continued in the experiments, whereas 
the four varieties previously named were all dropped. Of the several 
lots or pure strains of Arnautka included in the tests, none has ex- 
ceeded Kubanka consistently for any series of years. A selection of 
Kubanka (C. I. No. 1516), recently named Acme and assigned C. I. 
No. 5284, has been included in the experiments during only the last 
three years. This pure line has shown remarkable rust resistance, 
and as a result has outyielded all other wheats grown in the 3-year 
period from 1914 to 1916. In 1916 it was grown also at Brookings, 
S. Dak., where it outyielded all other spring wheats. 


RESULTS AT EUREKA, S. DAK. 


The Eureka substation of the South Dakota Agricultural Experi- 
ment Station is located on the remains of an old terminal moraine, 
the resulting soil being a stony sandy loam. The altitude is 1,884 
feet, and the average annual rainfall during the last seven years has 
been 16.4inches. The experiments were conducted independently by 
the South Dakota Agricultural Experiment Station until 1912, and 
since then in cooperation with the Office of Cereal Investigations. 
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The data presented in Table XVIII and shown graphically in figure 
12 cover a period of eight years, from 1909 to 1916, inclusive. Only 
three varieties, one durum and two spring common wheats, were 
erown throughout the period. The 8-year average yield of the 
Kubanka durum is nearly double that of Preston and more than 
double that of Dakota Bluestem. The same facts are apparent in 
comparing the average yields of the same varieties in the last three 
years, 1914 to 1916, inclusive. During this period, however, Marquis 
was grown. This variety produced a yield 5.7 bushels higher than 
that of Preston and only 3.3 bushels lower than that of Kubanka. 


TaBLE XVIII.—Annual and average yields of one variety of durum wheat and three 
varieties of common wheat grown at the Eureka (S. Dak.) substation during periods of 
varying length in the eight years from 1909 to 1916, inclusive. 


[Data obtained in cooperation with the South Dakota Agricultural Experiment Station. ] 


Yield per acre (bushels). 


. Cal Average. 
Class, group, and variety. Nou 


1909 | 1910 | 1911 | 1912 | 1913 | 1914 | 1915 | 1916 3 years,| 8 years 
p] , 


1914 to | 1909 to 


1916. 1916. 
Durum: 
Kubanka—Kubanka..... 1440 | 22.5 | 10.7 0]; 0 15.1] 9.3} 42.9} 10.3 20.8 13.9 
Common: 
Fife—Marquis...-......-- PSI Gece eee le cee cle Seda Ss. - ONTAl S5a0)|) wee ay Alaa Dee meee ae 
Preston—Preston......... | 3081 | 12.5 3.8 0 UBS Wet i) US 7 I 2A ab 7/ 11.8 7.6 
Bluestem—Dakota. ......| 3083 | 10.1 | 2.3 Ob 22) eee74l S6kGt| Sess eee 8.5 6.5 


Beyond question, the durum wheats are better adapted to this 
district than are any spring common wheats yet known. Although 
no other variety than Kubanka has been grown, the evidence from 
other stations similarly located indicates Kubanka to be the best 
variety under these conditions. 


RESULTS AT NEWELL, S. DAK. 


The Belle Fourche Experiment Farm is located at an altitude of 
2,900 feet on the Belle Fourche Reclamation Project, northeast of 
the Black Hills. The soil is a heavy clay with shale subsoil, known 
geologically as Pierre clay and popularly as gumbo. The average 
annual rainfall is only 14.1 inches, as shown by the records of eight 
years. The station is maintained by the Office of Western Irrigation 
Agriculture, and the cereal experiments are conducted by the Office 
of Cereal Investigations in cooperation with that office, and since 
1912 in cooperation with the South Dakota Agricultural Experiment 
Station. ‘Though the station is irrigated, the experiments discussed 


were conducted under dry-land conditions on ground wholly above 
the ditch. 


EXPERIMENTS WITH DURUM WHEAT. 4} 


The combination of high altitude and northern location permits 
only a rather short growing season. Add to this the low rainfall and 
it is seen that cropping under dry-land conditions is somewhat handi- 
capped. The results since the station was established in 1908 are 
shown in Table XIX and the principal data graphically in figure 12. 
The difficulties experienced are indicated by the complete failures 
in 1911 and 1912 and the very low yields of spring varieties in 1910 
and 1914. 


TasBLeE XIX.—Annual and average yields of five varieties of durum wheat and five varieties 
oy common wheat grown on the Belle Fourche Experiment Farm, Newell, S. Dak., 
uring periods of varying length in the nine years from 1908 to 1916, inclusive. 


[Data obtained in cooperation with the Office of Western Irrigation Agriculture and, since 1912, with the 
South Dakota Agricultural Experiment Station.] 


Yield per acre (busheis). 
| | Average. 
| 
Class, group, and variety. ce | | 
2 | 5 | e 7 S vé 9 
| 9 
1908 | 1999 | 1910 atl 1912} 1913 | 1914; 1915 | 1916 'years, years, | years, 
| 1913 | 1910 | 1908 
| | to to to 
| 1916. | 1916. | 1916. 
Durum: 
Kubanka— 

Kubanka 232... TGs |= 235s. eeesOs Osan | Onbo Onpel9ols| 926) "54. (5al 1924 |: 25540 Loads |e alane 

Armautkaas = 5 =. 1493 | 22.3 | 22.6 | 8.3 0 0 | 17.1 | 9.5 | 54.9 | 14.8 | 24.1 | 14.9 16.6 

Pererodka........- 1350-| 22-5-| 23.2.) 5.2) -0 0 | 16.7 | 9.7 | 58.2 | 13.7 | 24.6 | 14.8 16.6 

Kubankas==— = =25= 1440 | 24.9 | 21.4 | 7.4) O+} 0} 15.6 |a9.5 | 54.4 | 13.8 |.23.3 | 14.4] 16.3 

Yellow Gharnovka | 1444 | 22:7-| 20.9 | 5.0 |- 0.) 0 | 16.5. | 7.4 | 54.0 |-2.. 22}. coc 615.7 

Common: 
Crimean (w in ¢ e r)— 

Kharkof.-3=* -.=- | 1442 | 25.4 | 40.3 |22.7] O| O | 38.6 |28.7 | 63.8 | 14.2 | 36.3 |. 24.0 | 26.0 
Preston—Preston. - -.-- 3081 |..-.-- jeeeeee 9:2) 0} 0 | 19-5: | 7.2) 46.9}: 5-8 | 19.9 | 1256 j2-- 
Fife— 

Marquis =-.=-2) =. SVG igcehad beoesaliboaee rege ese 1GSSU SSO 5059s esis | 2) Oe eee see 

(IPOWeR2eeene ase 3025 | 18.5 | 17.3 |10.6 0} O| 16.6} 5.1 | 43.4 Ca¥ 1 Fd S77 | lO 1335 
Bluestem—H aynes 

(Minn. No. 169)-...--| 3020 | 18.3 | 13.8 | 9.0} 0} O | 14.1 | 5.1 | 42.0 | 5.6 | 16.7 | 10.9] 12.0 


a Computed from yiclds of Kubanka, C. I. No. 1516, 
b Average for only 8 years, 1908 to 1915, inclusive. 

The data presented show clearly certain facts. Hard red winter 
wheat of the Crimean group outyields any spring variety in all years 
except 1916, when Kharkof was outyielded by Kubanka and Ar- 
nautka durums. In average yields the Kharkof outranks Kubanka 
by fully 50 per cent. 

The five durum spring wheats, all of the Kubanka group, excel 
any spring common wheat by yields that are significant. In the 
four years during which it has been grown Marquis is the best yielder 
of the spring common wheats. It outyields Preston, the highest 
yielding variety in the 7-year period, by more than 1 bushel, but 
falls 4.7 bushels per acre behind the best Kubanka. In short, the 
durum varieties are the best spring wheats for the Belle Fourche 
district. 
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The Kubanka (C. I. No. 1516) leads in yield by an annual average 
of about half a bushel in the 9-year period. This quantity is not 
significant, and there is little choice among the four durum varieties 
which were grown throughout this period. No varieties of any other 
groups of durum wheat were under experiment during the periods 


of years shown. 
RESULTS AT EDGELEY, N. DAK. 


The Edgeley substation of the North Dakota Agricultural Experi- 
ment Station is located on a light sandy loam soil with a shale subsoil. 
Tt lies at an altitude of 1,468 feet and has an average annual rainfall 
of 18 inches for 15 years. The experiments were conducted inde- 
pendently by the North Dakota Agricultural Experiment Station, 
and the data presented are from the published annual reports of the 
substation. Experiments were begun in 1903 and have been pub- 
lished up to and including 1913. 

The data found in Table XX were obtained from the annual 
reports of the Edgeley substation of the North Dakota Agricultural 
Experiment Station for the years 1903 to 1913, inclusive (Thomp- 
son, 1904-1914), and the principal facts are portrayed graphically in 
figure 12. Eleven-year records are given for five durum varieties 
representing two different groups and for one variety in each of two 
groups of spring common wheat. No continued attempt was made 
to grow winter wheat. The tabulated average yields show that all 
five of the durums outyielded the best spring common varieties in 
this period by 5 to 6 bushels per acre, which is equivalent to 30 per 
cent or more. 


TaBLE XX.—Annual and average yields of five varieties of durum wheat and four varieties 
of common wheat grown at the Edgeley (N. Dak.) substation during periods of varying 
length in the eleven years from 1903 to 1913, inclusive. 


Yield per acre (bushels). 


| | Average. 


Class, group, and variety. | 7,7 ley | 
* {1903/1904 1905 1906 1907/1908 1909 19101911 19191913} | HE 


| | 1908 | 1903 
| to to 
| 1913. | 1913 
Durum: 
Kubanka— | 
ATRAG ERR =. oho) eae 3693 5) 19. 4/31. 3/42. 1/27. 2,13. 8/13. 5|27. 6} 2.3) 1.6|32.9)25.2) 17.2) 21.5 
iPererod kas -4 =. 1350 7\21. 4/25. 0'42. 1/23. 8}11. 0)13. 7/29. 0} 3.4) 2.4/31.3]/25.1) 17.5) 20.7 
Gharnovka--.-_-__-- 1443 9/20. 6/30. 8/39. 0/23. 8) 12. 5|12. 9/28. 5} 2.8} 2. 4/22.6 28.6; 16.3} 20.4 
Kuhankas=: 2-2-5 | 1440 6/18. 2)/21. 5/43. 4|21. 4/13. 2/11.3/28. 5] 3.4) 2.0/33.4)25.1) 17.3) 20.1 
Velvet Don—Velvet Don.| 1445 8,20. 3/35. 2/43. 2/19. 3/15. 6/11. 3|29.6] 2.3] 2.0/23.0)21.5) 15.0} 20.3 
Common: | | 
Preston—Preston....._..- 2958 ISSi22 2 [SeeC ee Ee }----|----] 9.6/17.3} 7.9) 3.2/21.6/26.9) 14. 4)--.-_. 
Bluestem—Haynes. ------ 3021 2:15. 1/11. 6/30. 3/15. 6) 6.5) 9.6)19. 4) 6.7} 2.0/26.4)/21.5| 14.3} 15.0 
3.19. ais ao 412.3) 6. Bo aes 3| 6.2) 1.6)21.7|25.2) 14.2) 14.9 


Fife—Rystmg 2 2. = 2222. | 3922 


fa wp ik Ae abe oe 


me 
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The most striking fact in Table XX is the very close agreement 
of average yields for long periods. The average yields of the five 
durum varieties in the 11-year period range only from 20.1 bushels 
to 21.5 bushels per acre. The yield of Haynes is 15 bushels and of 
Rysting 14.9 bushels in the same period. In the 6-year period, 
1908-1913, inclusive, Preston, Rysting, and Haynes vary only 0.2 
bushel in average yield. : . 

In the Edgeley district a durum wheat is decidedly the best wheat 
to grow. This conclusion is borne out also by the fact that the 
greatest density of durum production is in that section of the State. 
Among the five varieties tested, Arnautka has proved slightly the 
best adapted, outyielding Kubanka by 1.4 bushels in all 11 years. 
This result is in accord with those obtained at Brookings, S. Dak., 
and Crookston, Minn., discussed in the subhumid prairie section. 


RESULTS AT LANGDON, N. DAK. 


~The Langdon substation of the North Dakota Agricultural Experi- 
ment Station is located on a black clay-loam soil at an altitude of 
1,615 feet. The average annual rainfall in a 4-year period has been 
17.9 inches. ‘The substation is operated independently by the North 
Dakota Agricultural Experiment Station, and the results obtained 
have been published in annual reports, from which source they are 
presented here (Stewart, 1910-1914). 

Data are available for only the five years, 1909 to 1913, inclusive. 
These are found in Table X XI, and the principal ones in figure 12. 
The results are all definitely and significantly in favor of the durum 
wheats. 


TaBLE XXI.—Annual and average yields of six varieties of durum wheat and three varieties 
of common wheat grown at the Langdon (N. Dak.) substation during periods of varying 
length in the five years from 1909 to 1913, inclusive. 


Yield per acre (bushels). 


C.I Average. 
Class, group, and variety. Nou 
1909 | 1910 | 1911 | 1912 | 1913 4 years, | 4 years, |5 years, 
1909 to | 1910 to | 1909 to 
1912. 1913. 1913. 
Durum: 
Kubanka— 5: 
SNS OVS OU coe ee a ee eee 1494 | 30.8 | 15.3 | 29.4 | 34.7 | 21.6 27.6 25.2 26. 4 
GNATNOVKO == ase nee ree 1443 | 25.2 | 13.6 | 29.6 | 35.7 | 24.3 26.0 25.6 PA 7 
eT CLOW kale. ees ee ee ee 1350 | 29.8 | 12.0 | 25.5 | 32.7 | 21.7 25.0 23.0 24.3 
KMebankaes se ee ee. TSA9E S25 OM Pla a2 ih 2vsOg| soln ecole) es e2oJOrlp emo 23.0 
Yellow Gharnovka....------.--- [AGG E24 SOONG: (24522130 ee se DOE EEC ed eee ey 
Velvet Don—Velvet Don...-.------- TAA GS Sal asOs it a ateO! le DAsel Ga er oesote ih ele ee aa ee eee Re 
Common: 
Preston—‘“ Velvet Chaff, ’’ No. 13....|...---|------ ee (ROS Dales oeeoel all Sees | ere eee TQ FAG See 
Fife—Glyndon (Minn. No. 163)...-.- £873 | 20.5 | 10.7 | 17.1 | 27.2 | 20.5 |) 18/9] 19-1 19.4 
Bluestem—Haynes (Minn. No. 169)..| 2874 | 19.4 | 8.0 | 17.5 | 27.5 | 22.8 18.1 19.0 19.0 
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The best average yield of any spring common wheat is slightly 
lower than the lowest average yield of any durum wheat in the same 
period of years. Among the common varieties, Glyndon has the best 
5-year average, 19.4 bushels per acre, while for the same period the 
average yield of Arnautka is 26.4 bushels per acre. All three of the 
standard spring common varieties are in close agreement in average 
yield during the 4-year and 5-year periods. 

At Langdon there is more difference between the yields of the 
different durum wheats than is usually the case. All four of the 
varietres in the Kubanka group distinctly outyield Velvet Don. 
Within the Kubanka group, Arnautka (C. I. No. 1494) leads, out- 
yielding Kubanka (C. I. No. 1349) by nearly 3 bushels per acre. 
These results substantiate further the results obtained at other 
stations in the Red River and Big Sioux valleys and territory adjacent 
thereto, showing the Arnautka variety to be best adapted to that 


section. 
RESULTS AT DICKINSON, N. DAK. 


The Dickinson substation of the North Dakota Agricultural Experi- 
ment Station is located on the border of the Heart River valley on a 
soil varying from sandy loam to clay loam. The elevation is 2,453 
feet, and the average annual precipitation has been 15.7 inches in a 
24-year period. The experiments were conducted cooperatively by 
the North Dakota Agricultural Experiment Station and the Office of 
Cereal Investigations. 

The results will be found in Table XXII, and the principal data in 
graphic form in figure 12. Experiments have been in progress for 11 
years, but the wheat crop of 1912 was destroyed by hail. Here, as 
elsewhere in the State, the durum varieties have outyielded all 
varieties of spring common wheat by quantities that are significant. 
Kubanka and Arnautka are the only durums grown throughout the 
10-year period. Here Kubanka has proved a slightly better yielder 
than Arnautka. In a 5-year period the two excel all other durums. 
During a 7-year period they in turn have been outyielded by a pure- 
line selection of Kubanka (C. I. No. 1440). This selection, first known 
as Kubanka No. 8, is now known as Cereal Investigations No. 4063. 
In this period it had an average yield of 3.3 bushels greater than the 
parent Kubanka. In the last 4 years of the test all the varieties were 
exceeded in yield by the new and more rust-resistant variety, dis- 
tributed as “D1” but now named Monad.! 

Among the spring common wheats, Fife leads in yield, with Preston 
next and Bluestem last. Only Rysting and Haynes have been grown 
throughout the period. In the last four years Marquis has produced 


was obtained in Russia by Prof. H. L. Bolley, of the North Dakota Agricultural Experiment Station, 
and was further selected by him at Fargo. 
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an average yield of 21.1 bushels, compared with 17.7 from Nysting, a 
gain of 3.4 bushels. In the same period, however, the yields of the 
four durums range from 25.5 bushels to 30.2 bushels per acre, so that 
Marquis does not equal durum in this district. : 


Taste XXII.—Annual and average yields of seven varieties of durum wheat and five 
varieties of common wheat grown at the Dickinson (N. Dak.) substation during periods 
of varying length from 1906 to 1916, inclusive.4 


[Data obtained in cooperation with the North Dakota Agricultural Experiment Station. ] 


Yield per acre (bushels). 


Average. 


Class, group, and variety. ai | | | | 9 

tiie | 1907 | | | rare 4 5 | years 
1906 | 1907 | 1908 | 1909 | ror 1911; 1913 | 1914 | 1915 | 1916 | years,| years, 1906 
Hie | 1913 | 1906 | 1911 


to to and 
1916. | 1910. | 1913- 
| 1915. 
Durum: | 
Kubanka— 
Monadnetes ene 3320 | Sees ere elena apes --| 30.9) 13.6) 50.1) 26.2 30: 2} eee eee 
Hebel eet 4063 | Beet | poe rere 43.2) 19.9] 3.5) 31.2) 13.0) 51.5) 17.4) 28.3)......|....... 
eee eee ae 1440} 28.8) 36.0) 23.5] 33.7| 14.9] 3.8) 26.7) 14.2) 46.8) 16.6] 26.1) 27.4) 24.5 
AGOADTEA® peat Aes 1494) 24.3] 26.4) 22.8] 37.0) 23. 4/c3. 2} 30.9] 11.6] 44.8] 14.6) 25.5) 26.8] 23.9 
Pererodka.......- SEO) Lei) 2EaGh) IS SR OF PSs O ea ss|eseSal baces| Socsd] Soaealecescr Ae ges Be 
Arnauitkassseeeae TAOS ISPASS 28241) 2450} 3620] dost) see las soees soci [ict See |e DES eas ecics 
Yellow G har- 
MNovwkaess ssa gv OR By SEA TOG) SS | Tbs eee Reese real eens boseellaaaeor 2350 Senne 
Common | 
Pife— | 
Marquists=ss- co. 55 AL | Rae rt | Pe su ae | nse Ee DASA N4E OE S2aS el osole oles ee Tere aoe 
IRA ee 3022] 22.0) 17.6} 22.3) 33.0! 20. 7) Tes (l| Piso ll APRA OSE (Ah CEG od waa 19.4 
iPreston—Prestome ee ej0St ne sesleae oles sc ecne- 23.0) 9.7 20. 2} 12°9)524. 8" S25|0 Lge. es: heel anes 
Bluestem—Haynes...| 2874] 21.1] 14.0) 21.4) 30.0/d13.1| 8.6) 24.8) 8.3) 22.9) 3.1) 14.8] 19.9 16.7 
Crimean (winter)— | 
IB eloslinnaess sees 1 5AS | Bea Bae sean [een ns See [eae 9.1 QRZ OR et Sivilie gos lnoe eee eee 


a Crop of 1912 destroyed by hail 

b For 1906 to 1910, Arnautka (C. T. No. 1494); in 1913 to 1916, Arnautka 6P1 (C. I. No. 4064), a pure- 
line selection from C. I. No. 1494, made at Akron, Colo. 

¢ Not grown; yield computed from yield of Kubanka (C. I. No. ie: ) 

d Destroyed by hail; yield computed from Crossbred Bluestem (C. I. No. 3314). 


RESULTS AT WILLISTON, N. DAK. 


The Williston substation of the North Dakota Agricultural Experi- 
ment Station is on a fine sandy loam soil in the valley of the Missouri 
River at an altitude of 1,875 feet. The normal annual rainfall is 
14.9 inches. The experiments at Williston have been conducted 
cooperatively by the North Dakota Agricultural Experiment Station 
and the Office of Cereal Investigations. 

The results of varietal trials with durum wheat and representative 
varieties of common wheat are presented in Table XXIII, and the 
leading data are shown graphically in figure 12. Six varieties of 
durum wheat, five of which belong to the Kubanka group, have been 
grown in periods varying from four to nine years. Velvet Don was 
outyielded by all varieties of the Kubanka group grown in the 6-year 
period from 1908 to 1912, inclusive. Kubanka and Arnautka are 
the only durum varieties grown throughout the 9-year period. 
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Kubanka has slightly outyielded Arnautka. It has excelled also in 
all periods all other durum varieties except a pure-line selection of 
Taganrog (C. I. No. 1570). This selection has been given Cereal 
Investigations No. 5295 and is here named Buford, to commemorate 
the Buford-Trenton Reclamation Project, in which the Williston sub- 
station is located. This wheat has outyielded all others included in 
Table XXIII during each of the last four years, with an average yield 
of 44.1 bushels, which is 1.6 bushels greater than that of Kubanka. 


Taste XXIII.—Annual and average yields of six varieties of durum wheat and five 
varieties of common wheat grown at the Wiliiston (N. Dak.) substation during periods 
of varying length in the nine years from 1908 to 1916, inclusive. 


[Data obtained in cooperation with the North Dakota Agricultural Experiment Station.] 


Yield per acre (bushels). 


Average. 
; Cal: 
Class, group, and variety. | 4 
| 4 6 8 9 
1908 | 1909 1910 1911) 1912 | 1913 | 1914 | 1915 | 1916 years, |years, |years,|years, 
1913 | 1908 | 1909 -| 1908 
to to to to 
1916. | 1913. | 1916. | 1916. 
Durum: 
Kubanka— 
ButOnd essence 5295 | Seeepee | tere yk SalGseee 3050/5416 PAGN4 Si 2 44a | eerie | epee seal ees 
Ket anikayereeece 1440, 12.6) 39.1)11.0) 8.9) 51.0) 33.0 53.8) 47.3) 36.0, 42.5) 25.9) 35.0) 32.5 
ATM aU Kayes eee 3693] 15.6] 37.4] 6.1] 8.2] 49.7| 34.7) 47.2] 45.5] 37.4) 41.2) 25.3] 33.3) 31.3 
Gharnovka.......-. 14477) 155 8) 35:'5)953)1055) 46:0)534.8 2 salen |sacecieocoes PSG eeatal lncuaos 
Pererodka......... TBO ASS SHS ci 53)| oal! Geshe)! eB soooslloosculloccollacn5o- 2484 Bae ese) nce ces 
Velvet Don—Velvet 
AN) OT ee eye en ee os TRU SG) Glens ob 71) ee) CBba}) Pot Os seccllboscelecsocliccoas IDR DN sa cc\>oosoe 
Common 
Fife— 
Marquise sees es SCAM eee ae el tah ee a ee 1529. Ol 2254056 )6 30:0 ee S953 | enn eens ene 
POWELe aces see 3697| 13.1) 34.0)17.1)11.1) 44.7 28.7) 51.3) 45.1) 31.8, 39.2) 24.8) 33.0) 30.8 
Bluestem—Daxota-...| 3083 16.7) 35.1)11.1/10.9) 42.3) 30.7) 47.5) 44.6) 28.5 37.8) 24.5) 31.3) 29.7 
Preston—Preston....- 3698)... .. 26. 2/13. 4/12. 7| 44.7) 25.0) 46.3) 43.4) 35.0) 37.4/...... HsEleassoe 
Crimean  (winter)— | | 
Beloglinas- = assess: 154313 5ee2 40.0 ape 0 7.8} 10.0) 12°8)°34.2) V6. 2)252225 estos 


The durum wheats have outyielded the leading varieties of Fife, 
Bluestem, Preston, and Crimean winter wheat in all the periods in 
which comparisons can be made. The lead of Kubanka over Power 
Fife, its nearest competitor in the common wheats, in the 8-year and 
9-year periods is 2 bushels and 1.7 bushels, respectively, quantities 
which may be called fairly significant. Itis probable that conditions 
in the valley where the station is located are slightly more favorable 
to common wheat than they are on the upland soil, which includes 
most of the farm land in that section of the State. 

These results, covering a’ long period of years, together with those 
from Dickinson, N. Dak., and Highmore, Eureka, and Newell, S. 
Dak., show rather conclusively that Kubanka durum wheat is the 
variety best adapted to the central and western parts of North and 
South Dakota. A single year’s test at Mandan, N. Dak., further 
supports this conclusion. 
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RESULTS AT MOCCASIN, MONT. 


The Judith Basin, or Feréus County, substation, is located on a 
dark clay loam with a gravelly subsoil. The station has an altitude 
of 4,228 feet, and the average annual precipitation in the last 18 
years has been 16.7 inches. Experiments there are conducted cooper- 
atively by the Montana Agricultural Experiment Station and the 
Office of Cereal Investigations. 

Data are presented in Table XXIV on experiments with durum 
wheat and the leading varieties of common wheat since 1908. The 
principal data are shown in graphic form in figure 12. Eleven va- 
rieties of durum wheat, belonging to four different groups, have been 
under experiment, though only two varieties have been grown con- 
tinuously since 1908. ‘The experimental crop of 1912 was destroyed 
by hail, so that the results of only eight years are available. 

Taste XXIV.—Annual and average yields of eleven varieties of durum wheat and four 


varieties of common wheat grown at the Judith Basin substation, Moccasin, Mont., 
during periods of varying length in the nine years from 1908 to 1916, inclusive.% 


[Data obtained in cooperation with the Montana Agricultural Experiment Station.] 


Yield per acre (bushels). 


Average. 
: Chk 
Class, group, and variety. NG 7 8 
1 5 4 years, | years 
908 | 1909 | 1910 | 1911 | 1913 | 1914 | 1915 | 1916 years,| 1909- 1908. 
1908 | 1911 | 1911 
to and and 
1911. | 1912- | 1912- 
1916. | 1916. 
Durum: 
Palission—Pelissior.. 1584 |1020)| 41.0)| 10.5) | 28.3 |/.32..0. | 26.5) ( 42.2 |.28..7 | 29.5. | +29.9 |. 27.4 
Kubanka— 
Kubanka........- AAO rOnOW Bite Sul S-Sr| sd-0 | 30577) 2350), 40. 7), 2857/1 202] 29.0 26. 0 
Pererodka........ 1350 | 5-0] 36.7 | 12.7 | 36.0 | 32.0 |) 25.3 | 40.1 |.____- DOUGH uae repel te yceae 
Yellow Ghar- 

MOWaeeen ee 1444 P5S0! 395301) 82027. 7 | 32.8 1 25.0) 3952 Ve... palsy becaia ah anh sell ea 
Beloturka........- 1520 | 9-5] 40.3 | 6.5 | 29.0 | 30.0 | 25.2 | 40.1 |....-. DAL yp | eet Stoney ey ear 
Arnautka....--.- TOA eOMORMSS EON Meany olde eee | mene aller tints cele DONG | ees ell ees ee 

One eos ra TAGE TOS Oh Sis Ca MORO OOM eee aoe) hes eal beeSacloocase DOA alee nena 
Gharnovka....... AAT ROOMS ONSamLONOn| mo Ond rate ci [Pet ca ae 2 7claltelayl lc PX 3 kee tes eae Seale 
Taganrog......-- | 1570 | 3.3 | 36.3 | 16.3 | 24.3 |..-2-.|....--|------|------ 2OROR Lae nee 

Kahla—Purple.....-. SOM LOSOM SOsO) i S30) 26.0 see oe | cece sleaecm QOSO" aj cee nes SE ee 
Velvet Don—Ve..c. 
DD) OMe MeeMITAA aU non oedo: | OL |) 20.00 oo ie. essen ctsieils cies PS eli seuine sleet 
Common: 
Crimean (winter)— 
eh arkolas sea) sae LH SSo Soe 32.8 | 48.0-) 41.3 | 31.1 | 30.3 | 61.3 One Mescas SDE AG ooae 
Fife— 
Marquis.......... Ama ophee ein lean ene p Be Neal tae S 2 BBO | Roel CUR) heya auee calls sacouollboea soc 
RAVENS: ese Eee 3022 DA IONOL IS cONe7. OF 2620 2320) 40s, 20000 ne 22 26.3 23.4 
Preston—Presto......! 2958 |...--- SAO) MSS 2b Oi 2922) | D284 AVA O20o 1 eae: Dil tL ees 
Bluestem—Haynes..-.| 3021 SO BOSO Tule Ca PAL OUSiees ool eee el sen aad|looubor Io Seas dlecopocs 
a The crop of 1912 was destroyed by hail. b Yield of Preston, C. I. No. 3081, substituted. 


The yields of all durum varieties are in rather close agreement. 
Pelissier has exceeded or equaled in yield all other varieties in all 
periods. Kubanka has ranked very close to Pelissier throughout. 
In the first four years, Kubanka was slightly excelled by Pererodka, 
Yellow Gharnovka, and Beloturka, in the order named. 
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Of the common wheats, Kharkof, of the Crimean group, outyielded 
even Pelissier in the 7-year period by 5 bushels, or 16 per cent. The 
leading sprmg common wheats are outyielded by the durums in 
quantities that are significant. Fife and Preston outyield Bluestem. 
Marquis, however, which was not included in the experiments until 
1913, has an average yield of 33.1 bushels during the four years, 
compared with 28.8 bushels from Rysting Fife, 30.8 bushels from 
Kubanka, and 32.3 bushels from Pelissier. In these four years, 
therefore, it has outyielded not only the Fife wheat, but the two best 
durums as well. The durums, especially Pelissier, unquestionably 
are good wheats for this section. Marquis is as good and the hard 
red winter wheats are better than either. 

Here, as at Akron, Colo., Pelissier has proved the best adapted of 
all durum wheats tested. These experiments, together with those 
at Archer, Wyo., and the result of a single year at Havre, Mont., 
indicate that Pelissier is the best-yielding durum wheat yet obtained 
for the drier western plains area haying an altitude of 4,000 feet or 


more. 
RESULTS AT BRANDON, MANTTOBA. 


The Brandon Experiment Farm is located on a sandy loam soil. 
Its altitude is 1,176 feet, and its average annual rainfall is 13 inches, 
according to a 9-year record. The station is maintained by the 
Canadian Department of Agriculture, and the data presented in 
Table XXV have been taken from the published annual reports 
(Canada Experimental Farms, 1896-1908). 


TaBLE XXV.—Annual and average yields of three varieties of durum wheat and two 
varieties of common. wheat grown on the Brandon ( Manitoba) Experiment Farm during 
periods of varying length in the eleven years from 1895 to 1905, inclusive. 


Yield per acre (bushels). 


Average. 
Class, group, and 
variety. 2 u 
1895 1896 | 1897 1898S | 1899 | 1900 | 1901 | 1902 | 1903 1904 1905 ‘years, years, 
1904 1895 
and | to 
1905. 1905 
Durum: 
Goose{Amautka) 42.2 | 38.5 | 26.5 | 45.4 | 50.4 | 31.5 | 42.0 | 44.6 | 46.3 53.3 | 49.0) 51.2) 42.7 
Yellow  Ghar- 
NOV estas ee pe Se, ES 2 nea ee ol SE ee i ee ee 45.0 | 54.0 | 49.5 f_--.-. 
Mahmoudi._--_.-._}..---- [=e rl See ee | ee ee ee 44.6 | 46.6 | 45.6 |...--. 
Common: 
Fife—Red Fife.. 49.0 | 26.6 | 35.4 36.4 | 38.5 | 21.4 | 36.4 | 31.0 | 24.4 | 36.6 | 45.3] 41.0} 346 
Preston—Preston 48.4} 18.8 | 27.2 32.4 | 38.6 17.0 | 31.0 | 25.0 | 23.6 | 33.0 | 52.0 | 42.5) 3L5 
| | 


A variety of durum wheat was included in the experiments from 
1895 to 1905. It was grown under the name Goose, but is probably 
the Arnautka variety. Two other varieties were included in the last 
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two years. The resulting data from these and from representative 
varieties of the Fife and Preston groups are shown in graphic form 
in figure 12. In the 11-year period, the durum variety is seen to 
outyield Red Fife by 8.1 bushels and Preston by 11.2 bushels per 


acre. 
RESULTS AT INDIAN HEAD, SASKATCHEWAN. 


The Indian Head Experiment Farm has an average annual pre- 
cipitation of 19.4 inches, based on a record covering 10 years. It 
is maintained by the Canadian Department of Agriculture, and the 
results given in Table XXVI are taken from the published annual 
reports (Canada Experimental Farms, 1896-1908). 


TaBLE XXVI.—Annual and average yields of three varieties of durum wheat and two 
varieties of common wheat grown on the Indian Head (Saskatchewan) Experiment Farm 
during periods of varying length in the thirteen years from 1895 to 1907, inclusive. 


Yield per acre (bushels. ) 


Average. 


Class, group, and variety. 
1895 1896/1897)|1898)1899 1900)1901/1902| 1903 | 1994 | 1905) 1906 | 1907 : 4 13 


1904 | 1 
| =i) to 
1907. | 1907 
Durum: 
Goose (Arnautka).....-- 33. 4 45. 8/27. 2/34. 4/31. 6/20. 0/63. 0/51. 6) 36.2} 43.1 54. 6} 51.6) 31.6} 45.2} 40.3 
Man Ul Cheeses te ee ae ole le oa ise tea oss toSe 46.0} 43.4) 51.3) 49. 0} DS RBI are 
BYSe 1] O waa GeV UT) Oakes | eer eee ieee te cielo eslllepeiniels cece omc ATL OD AO | 20256) 29530 4350 | mere 
Common: eee 
Preston—Preston........! 45. 6.41. 8/36. 0/42. 2/33. 4|15. 4157. 4/48. 6) 43.2) 39.6) 35.3) 39.3 23.3) 34.4) 38.5 
Fife—Red Fife.......... CUA Us ROGET Ue 38.5| 43.1] 37.6] 43.6] 12.0) 34.1} 38.4 


The experiments extend from 1895 to 1907, a period of 13 years. 
The same varieties are included as at Brandon, viz, a durum called 
Goose, probably Arnautka, with Preston and Red Fife, two spring 
common wheats. As at Brandon, two other durum varieties, Mah- 
moudi and Yellow Gharnovka, are included during the last five and 
four years, respectively. Arnautka outyielded the other two durums 
in the short period during which all were grown. In the 13-year 
period it outyielded Preston by 1.8 bushels and Red Fife by 1.9 
bushels per acre. A market for durum wheat was not developed in 
Canada, so the wheat was not recommended for general cultivation © 
by the Dominion Cerealist, and finally the varieties were discon- 
tinued from experimental tests. 


RESULTS IN THE ARID BASIN AND COASTAL AREAS. 


This geographic division includes most of the territory west of 
_the Rocky Mountains. In the basin area are included the States and 
portions of States between the Rockies and the Sierra Nevada and 
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Cascade Ranges, excluding the humid portions of northern Idaho 
and northern Washington. The semiarid coastal area comprises 
only the two great interior valleys of California. The Willamette 
Valley of Oregon and the Puget Sound section of Washington are 
humid. 

The chief agricultural lands of the basin area mostly lie at alti- 
tudes of 4,000 to 6,000 feet. This includes most of the dry-farmed 
districts in Utah, Idaho, Nevada, and Oregon, often called the 
Great Basin. It comprises the Salt Lake Basin of Utah, the Snake 
River Basin of Idaho, the Humboldt Basin of northern Nevada, 
the Harney Basin of southeastern Oregon, and the plateau region of 
central and southern Oregon, as well as territory adjacent to but 
perhaps not strictly included in any of these. The Columbia Basin 
of eastern Washington and north-central Oregon has an altitude of 
1,000 to 2,000 feet. The San Joaquin and Sacramento Valleys of 
California lie much lower, the lower end of each reaching sea level 
and the upper portions being but a few hundred feet higher. 

All these areas are characterized by low precipitation. Most of 
the rain falls during the autumn, winter, and spring months instead 
of during the summer, as in the Great Plains area. The seasonal 
rainfall is small in proportion to the total precipitation. For this 
reason, among others, winter wheats are more profitable and more 
extensively grown than spring-sown wheats. Crop production is 
governed almost wholly by the quantity and distribution of the 
annual precipitation. From Table II it will be seen that the annual 
rainfall of these stations, omitting only Chico, Cal., ranges from 9.5 
to 13.5 inches. 

Summer fallowing the land or allowing the fields to lie fallow in 
alternate years is the common farm and station practice in these 
areas. Summer tillage of the fallow to prevent the growth of weeds 
and volunteer grain conserves much of the moisture which falls in 
the year of fallow to help grow the crop in the ase year. 

The soils of much of this area are of volcanic origin and are light 
in texture. Reference again to the data in Table [I shows the soil 
at all six of the stations named to be either a sandy loam or a sandy 
clay loam. 

Owing to the altitude, the growing season is short in much of this 
territory and early varieties are desirable. This also is another 
reason why winter varieties are more satisfactory. Even in the 
California valleys, with their low altitude and extremely long grow- 
ing season, the intense heat and drought of midsummer make early 
varieties as important there as elsewhere. 

The results from six stations in the arid basin and coastal areas are 
given in this bulletin. These stations are well scattered geograph- 
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ically, as will be seen from figure 13. They are also representative 
of the greatest extremes of altitude and precipitation, as will be noted 
_ from Table II (p. 15). Their altitude ranges from less than 100 feet 
| to nearly 6,000 feet, and the precipitation ranges from 9.5 to 23.6 
inches per annum. 
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Fig. 13.—Diagram showing the location of six stations in the Great Basin and western coast areas and the 
average yield of the leading variety of durum wheat and the leading variety of each of several different 
groups of common wheat at each station during the periods of years indicated: 1, Average of only four 
years (Preston and Fife groups at Moro); 2, average of all varieties of durum wheat grown at Chico. 


Durum wheats are not grown commercially anywhere in these 
areas. The leading wheats are the hard red winter varieties of the 
Crimean group and a number of soft red and soft white wheats, both 
winter and spring. None of them except the members of the 
_ Crimean group are varieties grown in the Great Plains area. 
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RESULTS AT NEPHI, UTAH. 


The Nephi substation is located in Juab Valley in the eastern part 
of Juab County, Utah, near the summit of the Levan Ridge. This 
is a ridge of land a few miles in width, extending transversely across 
the valley floor south of the town of Nephi. The soil is a sandy 
clay loam. The altitude at the town of Nephi is 5,580 feet. The 
exact altitude of the substation on the ridge, 6 miles distant, is not 
known, but is thought to be nearly 6,000 feet. The average annual 
precipitation is 13.5 inches in a 17-year period. The experiments 
at Nephi were conducted cooperatively by the Utah Agricultural 
Experiment Station and the Office of Cereal Investigations. 

The experiments began in 1908 and cover a period of eight years, 
no durum wheats having been grown in 1913. The results of varietal 
experiments with four durum wheats and one winter common wheat 
are shown in Table XXVIII. The principal data are presented 
graphically in figure 13. One of the durum varieties was tested for 
only five years, but data on all of the others are available for the 
full 8-year period. | 
Taste XXVII.—Annual and average yields of four varieties of durum wheat and one 


variety of common wheat grown at the Nephi ( Utah) substation during periods of varying 
length in the nine years from 1908 to 1916, inclusive.4 


[Data obtained in cooperation with the Utah Agricultural Experiment Station.] 


| 
| Yield per acre (bushels). 


Average. 
1 h@aele } | | } | | 
laser SrOUD Od Vane SJ -ay| orl 19081-1900 | 1910 | 1911 | 1912 1914} 1915} 916 5 | C8 
years,| jo9¢’ 
| 1908" |-1912 
to 
i912, | 2nd 
* | 1914— 
| 1916. 
ee 
Durum: Si | et pe 
Kubanka—Kubanka...-..-- 1 1440: | 10-0-] 41555), -250 173. | one) [los vee S2e| elonO 1-2 10.2 
Pelissier— | ae | ; 
SATIN t= = oho ee es | 1594] 12.5) 7.8] 2.2) 5.5] 4.1 19 0 es is Pa ey, 6.4 9.9 
Mohamed ben Bachir....| 2087 | 8-0} 8.8] 2.2} 6.0] 6.3 | 18.5} 14.2] 14.2) 6.3 9.8 
Kahla=Kahla_os2.2=. ees | 2088 | 12.0 | ON7a| = ex2i|t 0] =Os0n| eee epsceee) oat SR fhe 52-2 SS 
Common: 
: | 30.3 | 18.7 | 20.3 | 26.7 | 19.5) 40.3 | 29.4 | 23.0 | 23.1 26.0 


Crimean (winter)—Crimean..| 1437) 3 


a Durum wheats were not grown in 1913. 


In the five years from 1908 to 1912, inclusive, Kahla, a black- 
glumed variety, slightly outyielded the other three durums. It was 
not grown longer. In the eight years, Kubanka excelled the two little- 
known varieties of the Pelissier group by a small fraction of a bushel. 
The durum yields are all low, however, the best annual yield recorded 
being only 19 bushels per acre. The winter precipitation and short 
erowing season both favor winter wheats. It is not surprising, there- 
fore, to find the 8-year average yield of Crimean hard red winter — 
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wheat to be 26 bushels, or an increase of 150 per cent over that of 
Kubanka. Durum wheats were also tested at this station from fall 
sowing, but the yields obtained were no larger than from spring 
sowing. 


RESULTS AT ABERDEEN, IDAHO. 


The Aberdeen substation is located in the Snake River Plains of 

southern Idaho on-a sandy clay-loam soil containing some volcanic-ash 
material. The altitude is 4,400 feet. The average annual precipi- 
tation in the past four years has been only 9.5 inches, the lowest 
recorded for any of the stations west of the Rocky Mountains. The 
substation 1s maintained cooperatively by the Idaho Agricultural 
Experiment Station and the Office of Cereal Investigations. 
The results obtained at Aberdeen are found in Table XXVIII and 
the principal data in graphic form in figure 13. Data on durum 
wheats are available for only the last two years. These wheats are 
compared with a representative variety from each of six different 
groups of spring wheat and the Crimean group of winter wheat. The 
average yields of all varieties are low in this 2-year period. Only 
three out of nine varieties exceed 10 bushels per acre. The yields of 
the durum are below the general average, being exceeded, or at least 
equaled, by five of the six spring common varieties. Although data 
for only two years are not conclusive, there is little reason for expect- 
ing the durum varieties to be worthy of being grown in the Snake 
River Basin. 


Taste XXVIII.—Annual and average yields of five varieties of durum wheat and seven 
varieties of common wheat grown at the Aberdeen (Idaho) Branch Experiment Station 
during 1915 and 1916. 


[Data obtained in cooperation with the Idaho Agricultural Experiment Station.] 


| 


Yield peracre | | | Yield per acre 
(bushels). | (bushels). 
Class, group, and variety. gs te SSE Class, group, and variety. | Cee ; 
P . | Aver- || x . | Aver- 
1915 | 1916 age. || 1915 | 1916 age. 
=== | | 
Durum: | Common—Continued. 
Kubanka— White Australian— 
ATTN AUG Kas 2 so see 4064 Tela c8a8 7.8 Pacific Bluestem...) 4067 | 9.0 | 12.3 10.7 
IDOSS SSAeeee T14O Be GG) ie Sees See eee | Preston—Fretes....-| 1596 | 10.8} 9.7] 10.3 
korbankazees==-c IESG Gea) Ie et flee) Fife—Marquis. ....-- 3276 | 6.3 | 11.3 8.8 
Beloturka.....-.- GAD 4) -Gis4kigccsesltesceds Baart—Early Baart.| 1697 | 7.5 | 9.7 8.6 
Pelissier—Pelissier...| 1584 | 6.3 |....--|------- | Little Club— Little | 
Cqmmon: Clu sae ee 4066 | 7.2} 8.3 7.8 
Crimean (winter)— | Bluestem—Haynes. -| 2874 | 5.4] 8.0 6.7 
Ken ainko fesse see 442 We2te ll Sho 12.3 | | 


The 2-year average yield of the Crimean variety Kharkof also is 
low, although its 12.3 bushels is the highest average of all. This is 
lower than observation and experience show may reasonably be 
expected from these wheats in this section. 
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RESULTS AT BURNS, OREG. 


The Harney Branch Experiment Station is located near the town 
of Burns in the bed of an ancient lake now known as the Harney 
Valley. The soil varies from a silt loam to a very fine sandy loam. 
The altitude of the station is 4,100 feet, which is about that of the 
valley floor and lower than that of the plateau of south-central 
Oregon. The average annual precipitation during the past 12 years 
has been 11.7 inches. The station is conducted cooperatively by 
the Oregon Agricultural Experiment Station and the Office of Cereal 
Investigations. 

The station was established in 1912, and the first crop was grown 
in 1913. Data covering the experiments of four years are given in 
Table XXIX. The principal facts are illustrated in figure 13. Four 
durum varieties were grown during the first three years, but only one 
of these, Kubanka, C. I. No. 1354, was continued in 1916. In the 
3-year period, Kubanka, C. I. No. 1354, was outyielded by all three of 
the other durums, the lead of Marouani being 3.7 bushels. In the 
same period Marouani was exceeded by all five varieties of common 
wheat in quantities ranging from 5 to 10 bushels per acre. The same 
fact holds true in the 4-year average, where Kubanka is the only 
durum and the yields of the common ao exceed that of Kubanka 
by 8 to 11.5 bushels per acre. 


TaBLE XXIX.—Annual and average yields of four varieties of durum wheat and seven 
varieties of common wheat grown at the Harney Branch Experiment Station, Burns, 
Oreg., during periods of varying length in the four years from 1913 to 1916, inclusive. 


[Data obtained in cooperation with the Oregon Agricultural Experiment Station.] 


Yield per acre (bushels). 
| Average. 
Class, group, and variety. c ae | 
1913 | 1914 | 1915 | 1916 | 4 vous fee 
1913 to | 1913 to 
| 1915. 1916. 
| E | 

Durum: 
Kubanka— | 

MES OUTS tees hen ee i ae ee eel 1593 | 22.7 Tis WIG Resocc LESS bate ee 

NE One Clibia cond Geneeeeeeas eres sescasuenonces 4 4T 2 2e Srl eaOs ON pl Sad ol neeeee 4S Os ae 

CGH] OFS ol cts pet te eect epee reR te eran as aC ee ee To Q2AG al le(OnlenS Os elones eee IL SEAE Savers 

Yo tees cena paianyr Rae eM cB Al ug bent ce ea ee 1354 | 18:2 | 6.0} 15.7 | 7.7 11.6 10.7 
Common: | 

iBaart—lWarlyeBaarkecre-cee eee e ere eaeer eee eee | 1697 | 28.3 | 18.2 | 26.2 | 16.1 24.2 |} PED, 

White Australian—Pacific Bluestem.............--- 4067 | 32.0 | 16.7 | 23.6 | 15.6 24.1 22.0 

Geen @winter)—lurkeye eee eee eee 1558 | 26.0 | 19.3 | 30.7] 4.0 25.3 20.0 

ue e— 

GhinkasS prin’sssoe soe oe eee ee eee eee renee y ussite) Gass aby 7Ayp P00 Gy) Bye! 20.5 18.7 

Mian Quis asset Ses RS eo a [oe > = alleen ONS a SZUR Se aS a Scenes res 

Ee TeSCON= Tore Le Sees sce ee eee eee eel NO) Bs | 16383 || 2050 |osass- 20 4A ee 


Among the common wheats, Karly Baart and Pacific Bluestem, two 
soft white wheats, outyielded the red-kerneled spring wheats of the 
Great Plains area. The hard red winter wheats are a somewhat 
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precarious crop in this district and are not able to outyield the best 
spring varieties of common wheat. Durum varieties are evidently 
not suitable for growing in this valley. 


RESULTS AT MORO, OREG. 


The Eastern Oregon Dry-Farming Substation is located in Sher- 
man County, on the rolling hills of the Columbia Basin, at an average 
altitude of 1,800 feet. The soil is a silt loam. The average annual 
rainfall has been 11.3 inches in the past 11 years. The station is oper- 
ated cooperatively by the Oregon Agricultural Experiment Station 
and the Office of Cereal Investigations. 

The yields obtained from 1911 to 1916, inclusive, are shown in 
Table XXX, and the principal facts are portrayed in figure 13. Only 

‘two durum varieties have been grown throughout this period. 
Their yields, while good, still are lower than those of any variety 
of common wheat shown. This is true in both the 4-year and the 
6-year periods. The Turkey hard red winter wheat is the best of all, 
closely followed by Early Baart and Koola. These latter two varie- 
ties are both bearded wheats, the first one with white, the other 
with red kernels. Durum wheats are not likely to become important 
in the Columbia Basin on the basis of the showing made. 


TaBLE XXX.—Annual and average yields of two varieties of durum wheat and six 
varieties of common wheat grown at the Eastern Oregon Dry-Farming Substation, Moro, 
Oreg., during periods of varying length in the six years from 1911 to 1916, inclusive. 


[Data obtained in cooperation with the Oregon Agricultural Experiment Station.] 


Yield per acre. (bushels). 
Gal | Average. 
Class, group, and variety. No. | 
1911 | 1912 | 1913 | 1914 | 1915 | 1916 4 years,| 6 years, 
1913 to | 1911 to 
1916. 1916. 
Durum: 
Kubanka— 
Reabankeasetenee ccc coos Liste \ 11.0/ 16.2) 16.0] 21.5] 18.0] 29.5' 21.3; 18.7 
IBIGENOIGaet asc ceiscec memes cscnceees 2511-2 3.5 725| -18sOl 1853) 2356) 3%. 2 24.3 18.0 
Common: 
PrestON==IXOOla sees aa = caren aseaces DOO S=2 | sere |temees 2528] 24.5). 3322]\4 44.6 SON Oates 
Crimean (winter)—Turkey.......----- 1558} 9.0} 20.6) 24.0) 27.5) 20.6) 55.0 31.8 26.1 
Baart—waplyebaariss: -soscecc ccc. ce 1697] 14.5] 19.0} 25.0] . 26.0) 26.6) 41.0 29. 7 25. 4 
Little Club—Little Club.............-. 4068] 13.1] 22.6) 19.6} 19.2) 26.0 42. 3 26. 8 23.8 
Wife=—MiangiiSees s2ece esc ccs eeceece: AST S| pees |e sae 22.1) 22.5) 23.1) 35.3 25. 8)-.------ 
White Australian—Pacific Bluestem...| 4067] 11.7] 20.1) 19.4] 20.9) 24.0) 37.3 25. 4 22. 2 


RESULTS AT CHICO, CAL. 


The Chico Plant Introduction Garden is located in the Sacramento 
Valley, at an altitude of 189 feet, on a sandy loam soil containing 
some gravel. The normal annual precipitation is 23.6 inches, 
according to the records of 45 years. The garden is maintained by 
the Office of Foreign Seed and Plant Introduction of the Bureau of 
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Plant Industry, and the cereal experiments are conducted in cooper- 
ation therewith by the Office of Cereal Investigations. Data resulting 
from experiments conducted in the years 1910 to 1916, inclusive, are 
given in Table XX XI, and the principal facts are shown graphically 
in figure 13. 

Taste XXXI.—Annual and average yields of ten varieties of durum wheat and two 


varieties of common wheat grown at the Plant Introduction Garden, Chico, Cal., during 
periods of varying length in the seven years from 1910 to 1916, inclusive. 


[Data obtained in cooperation with the Office of Foreign Seed and Plant Introduction.] 


Yield per acre (bushels). 
| Average 
(eae ig | | 
Class, group, and variety. [Now | 
| 2 5 | 
1910 | 1911 | 1912 |} 1913 | 1914 | 1915 | 1916 eons 7 years 
oad 1910 to 
| sort | 2At8: 
| | 
Durum: 
Kubanka— | | 
Koahankase ose ee ee ye el gl hoe el eee eae Seca! Bee Rea PS 20s ee 
Yellow Gharnovka.....-.... 2096 | 9.6 | 36.6 ]--_--_|.-.--- 2622 | 2-2 | 222 pag © aeee sees 
Mir eariasti = Oe oy eee 1503 (@102 72 | SE ON fe eee ee | Pri ae cae 
Rupankan. e658 ae ee 1440 |.¢8.5 | 29.6 |...--- a29.5 |..--.- eee eas 19: 1b Sees: 
Dee Se ee 222s) 22. | O23. free oat eee pete Be Pee te ee ee 
Usrmamed <.. Se- S22 aes bi 957| Ree eee 7A bas Se) EE are 2A 351218. 0-22 OF 52S eee 
IATHAUG Kae ee ee ee REL Yt |r| eee Se 25: OUP Soc be| LOO eaee = oar he eee 
Cayarnae-e Jee. eee sy GS Biers jig ee 30:02) 202715 ==" [Sole ses ae eee 
Velvet Don—Velvet Don.....--- 2227 220-0: | SS3ea SPS eee | Be sec feces =a fee oe 26. Fee 
Kahla— Frshebed | eet | | 
Unnamed — 225. 2. a 7A ea de 26.3 | 34.8 | 27 z.|.. 20.1 ||. -22- 2 Ease 
Average ofall durums......... | Suet TES. 13358 120507743156) S56 1804 2st eee een, 
Common: | 
Baart—Early Baart_........._-- 1697 | 39.3-| 90.6 | 27.5 | 45.7 | 30.2 | 19.2 | 27.5} 65.0 40.0 
White Australian—White Aus- | 3019 | 28.0 | 65.5 (231.5 |¢44.7 b34.7 | 18.6 | 32.0} 46.8 36.4 
italian oi. ee a | | | | | | 
a Average of two plats. b Average of six plats. e Average of seven plats. 


All varieties are fall sown at Chico, and all are grown on summer- 
fallowed land. No less than 10 different durum varieties have been 
tested during the seven years, but none of them for more than three 
years consecutively. For this reason it is almost impossible to 
arrive at comparable average yields. However, only a glance is 
needed to show that the durums are all greatly outyielded by the 
two representative varieties of common wheat. ‘This is true, in spite 
of the fact that some good yields were obtained from the durum 
varieties. In the comparison made between yields of durum and 
varieties of two groups of common wheat in figure 13, the average 
yield of all varieties of durum wheat grown is used. 


RESULTS AT MODESTO, CAL. 


The Modesto substation was located in the lower San Joaquin 
Valley at an altitude of 90 feet. The soil is the sandy loam charac- 
teristic of the valley. The average annual precipitation is 10.5 


ee ee 
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inches on the basis of 44-year records. The substation was estab- 
lished to conduct experiments with cereals and was maintained 
cooperatively by the California Agricultural Experiment Station 
and the Office of Cereal Investigations. 


Taste XXXII.—Annual and average yields of siz varieties of durum wheat and four 
varieties of common wheat grown at the Modesto (Cal.) substation during periods of 
varying length in the three years from 1907 to 1909, inclusive. 


[Data obtained in cooperation with the California Agricultural Experiment Station.] 


Yield per acre (bushels). 
Average. 
Class, group, and variety. cee 
7 9 
1807 | 1908 | 1909 eS 3 years, 
and (1907 to 
| 1909. 
1909. | 
| 
Durum: 
Kubanka— 
MALOU ATI em seine Sop ete ee ep een a ile ee 2235 | -9:7 | 44.7 | 33.3 39.0 29.3 
Towa eso Se Ra ee ie Se ae ae ee ee DIDAG See 26.8 | 26.5 OX SNR (Bea es 
(SNe Sees BOE Cate eR eas 6 eee ee eee 2246 |. 30.8 | 21.8 PAGO Te | Wek tee eae 
avellow: Ghavnovikn see Se AN 2096) |2-22=2 31.8 | 18.0 DAS ONS | Ses tens ae 
Velvet Don—Velvet Don...........--- Sse oe ape een 2247 | 7.4 | 32.8] 14.2 RSET 18.1 
IPeLissien— Med cals sar oe ee ses Se San) 5 Of ees 32.8 | 13.3 Bly ees Se 
Common: 
HSTOS GOMES OURS Se ea eee eee ae ae Sm oe SE a oe 1596 | 16.2 | 67.3 | 56.0 61.7 46.5 
REET APE K0 00) se ss sees son aon an Se Daas See ee ae ee oe 1970 | 9.0 | 69.3 | 55.0 62. 2 44,4 
White Australian— White Australian.........:..........-- 3019 | 13.1 | 51.3 | 44.0 47.7 36.1 
JOIN DSSS YOK 2) re ee Se a ela a i Ae ee ee Re 2989 | 6.7 | 33.2 | 39.1 36. 2 26.3 


The yields obtained in experiments continued for three years, 
1907 to 1909, inclusive, are shown in Table XXXII, and the principal 
facts are shown graphically in figure 13. Six varieties of durum 
wheat, belonging to three separate groups, were included during 
two years, and two of them during all three years. Four varieties of 
common wheat, two with hard red kernels and two with soft white 
kernels, were compared with the durum varieties. Among the 
durums, Marouani easily takes first place. Here, as at Chico, how- 
ever, only a glance is needed to show the marked superiority of the 
common wheats. As at other points west of the Rocky Mountains, 
durum varieties are not the best adapted wheats for growing in 
California. 

SUMMARY OF RESULTS. 


The average yield of the highest yielding durum wheat at each 
of the 30 stations discussed in this bulletin is presented in Table 
XXXIII. In parallel columns is shown the average yield of the best 
variety in each of the groups of common wheat, both winter and 
spring, which were grown at the stations in the same period of years. 
The length of the periods is shown in the second column. 
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Taste XXXIII.—Average yields of the highest yielding variety of durum wheat and the 
highest yielding variety in one or more of six different groups of common wheat grown 
at thirty experiment stations in the western United States and Canada under humid, semi- 


arid, and arid conditions durin 


inclusive. 


SECTION 1.—YIELD PER ACRE OF THE BEST VARIETY IN EACH GROUP (BUSHELS). 


g some of the twenty-two years from 1895 to 1916, 


Area and station ber Durum,| Crimean) pis Eres- | Blue- ne a 5 
. years ‘|(winter). ®. | ton. | stem Hee a- | Baart. 
grown. 

Prairie (subhumid area): 
McPherson Kansan eee oe- 6 12.6 Dei 2 Weick ake esse evel ete ea | cree oleae | ieee leror | ee 
Manhattan, Kans: 2.2.2.2... ... 3 12.6 40.1} @7.5|) @4.5 CIO TOE ee se eel eee 
in colmeaNe br esse eee ee 1 16.5 DOD 2 erase bel ae Ne | cer Sree Oh es al | ae 
PANTING SOs ee eed een ea 5 21.5 34.5 | 626.7 24.9 2D SU tancus eye a Noaeesgiet ee 
Brookings! SaDak jess see 12 WEY ¢ 23.9 AST 16.2 IDPs pe raion a aes ak 
INS NleNTOE WAS so5sesceocssonese 4 23.0 b 23.6 20.0 | 618.2 PAL Se Jal ees reel eis 
Stskaule Mamie seen eset ae 4 31.6 b 46.0 36.5 34.9 SOROAResieseac pene 
Crookston); Mannei nes tae 5 DO eal Betersielteter= 23.8 20.5 20 sil ea Sem eae ee 
Rareo No Dak! ns sce tres nie carta enegeane. Pel aeRO P GS 

Great Plains (semiarid area): 
GOR VAIO), ANE cn es 8 11 9.5 VASE cae Oe secre Sra eacl| orca ete metas 
VSS IRR TONS ae ee aboeS 14 3.8 1 sre area la Ue ee ee oo SAI ee ets 
Akron Col Osis Seer s5 sea 9 21.5 21.6 17.6 MGSO eo ari | ate ie een |B eee 
NorthiBlatte-INebrasss se. ses: 5 12.2 22.1 LON, Ged nceen se eee een he eee 
AT CHOTA Wry Obs comets cee sees 4 13.6 15.0 10.9 iP), i TAA ite| Pome ee epseawel| erst shee SS 
Etishmore som Dakss ni sae 12 16.2 €17.8 11.5 13.5 A Uae reece UIE sae 
ARNUITe keeles S lb) iki Slane pecan 8 1329) aes 617.5 7.6 G5: eee eee is tee 
INGLIS S IDE ooo easedscuaoeus 9 17.2 26.0 13.1} 712.6 12202 | See ae 
EdgeleysNic dD akeeacee eae aes 11 Al) Bacooccas 14.9; 914.4 VO 05 ee skeet eee cee 
WangdonsiNesD alkene meat snecee 5 DOA ecco 19.4 | @19.4 LOR OF Ye HOO apa Se Soe 
DickimsonGNeeDake esse s.c-he 10 24.5 29.3 19.4 | 917.4 UGS Sea RE ee 
WillistoneiNicDalke.2 se ieee a2 8 35.0 Went 33.0 30.8 SIS Se oe or: ae aD ae 
Moccasin’ Mont. seine Saas nase of 29.9 35.0 26.3 Hee Us ean Ce WP eae geass Sa 
Brandon, Manitoba..........--. 11 ADs Season 34.6 ch) Ol meta Fa ae ULE eae 
Indian Head, Saskatchewan..-. 13 AQ Orlpeciece cor 38.4 BS Dl ohe heer ae crea 

Western basin and coast(arid area): 
INephitWitaher a= eeret seen ee 8 10.2 26:0. conte Si |e Sie av eS eee le | 
Aberdeen ldahoeer. sae -seee 2 7.8 12.3 8.8 10.3 6.7 10.7 8.6 
UES ORC Ser eee ee Sees 4 10.7 20.0 Sh ORD Al oe ee oe 22.0 2202, 
IMOrO TORE eae eee eae eee 6 18.7 ADoh We CPs | ev Oacsesce 22.2 25. 4 
Chicos Calas ener ea eee Te | RDS eee ay ese Sere Epa de 1 ead ech a aoe 36.4 40.0 
IMOGEStON Cale erte ee 3 P50) laooacsoae 26.3 AG Nowa 36.1 44.4 


SECTION 2.—YIELD PER ACRE EXPRESSED AS A PERCENTAGE OF THE YIELD OF DURUM. 


Prairie (Subhumid area): 
MicizinersombkKeans seer a cree 6 | 100 184 52 ahs eens SSE ee eee Rene apy Selle eager re 
Manhattan; iKanse. 22525. l2220 331) LOO 318505)" GGUS) a 8659 abate ae 
incoln Nebr cses ke je snes 1} 100 PAU) Ben ON ate ey eal miegpal tall eae Sailer Ss 
PAINLESS OWiaimesee eae etc 5 | 100 160.5) HOM26%5 |e ilos Sal sO See seems 
Brookings S2D ake a sees 12; 100 ¢ 108.1 64.5 82.3 GI 4s | Baers 
ASN BIACE Wile Ga Gdase wen ooes sue 4} 100 5100.8 MeO) OUwes| Wes Blsoos sess 
Steals Manin seas ee eae 4| 100 6136.8} 115.5] 110.3 OTT ee eee 
Crookston; Minne son semen Dil el OO era | Beg ees 92.6 79.8 Se Zale ee 
Harsoc Ne Dakresnaste sea ua uy ale OO Fes! ee se ceees 68.8 | d66.6 TSE Oise Rae 

Great Plains (semiarid area): 
Amanillos Mex secs en seer oe 11} 100 NOR Ne Supesos 95:84). ete eee ae 
lbh Kei eb Suodoboes onooeac 14} 100 SOAS ae ie ecalliseyeecarears | ereve ererators eee 
Nay, COW Ss5suuacseoden coe 9} 100 100.5 81.9 (8s Gul Saeeyses er oee ee 
North RilatteyiNebress 4-5. sce 6 5| 100 181.0 87.7 D2 AREAS. oe | seem se 
Archer WWiyiONes Gomee once ee 4] 100 110.2 80. 2 89.0 552) cae ee 
Ebi ohm One Sh akan eee 12,| 100 €130.0 71.0 83.4 Wy eee ues 
MUTE Ka OD) alone aero sers Selle MOO i pdaecoase b 84.2 54.6 AGES carne ane 
ING WON ISs Deseo cole sodoucede 9} 100 151.1 76.2 | 81.3 69S aS ees = 
Wdgeley, N. Dak.----.--..--.-. bie lOO Meee eee 69.3 | 9 83.7 69X82 [Soo eee 
ane doniiNeDalke a eecemeeenc 3) oud kU er Res sean se 73.5 | @77.0 WQS Oars 3 ai 
Dickinson NED akeae: scerecoe. 10 | 100 d 35.6 79.2 | 984.9 68.27 | aan 
Wallistom Ne sD aiken ee aan 8 | 100 50.6 94.3 88.0 8964 sory ore 
Moceasin Monte enen ear ace eee 7 | 100 Wik 88.0 QOS) 75 JOM eee oraere 
Brandon, Manitoba...........- Del OO Wes eer ere 81.0 (seemlGoerse srloocas sess 
Indian Head, Saskatchewan.... NB COs Nesauoueee 95.3 952'0)) Fasten leeemenaee 

Western basin and coast (arid area): 
Nephi Witahcsseee sss sose sees 8 | 100 725 a tl lene sl Meera OE ESCcllaoe ss aoe 
Aberdeen Widahos ee. ssi 2/ 100 D(a i LIQ Sh nel a2 ek 85.9 137.2 
IBULNS One Seem eae ae ee ee 4/ 100 TSGRSy| LARS. OR (oon eeeeeeer 205.5 
Moro OLreg2 saecesseer pe eee 6 | 100 139.5 | @ 12101 |'@.150.2 |. 425-5.- 118.7 
Chico; Calter eectaceeeeeee Te AQOS 3 Aa Uatala state ec ars ees | acters are | eer 153. 6 
Modesto Calais ss =e eeeeaae g(t LOOM Kee cena. SONSh| Pull oS 5 On| emer 123. 2 


[ewe ee ene 


ween eee 


a Average for 2 years only. 
b Average for 3 years only. 
c Average for 10 years only. 


d Average for 4 years only. 
e Average for 5 years only. 
f Avera efor 7 years only. 


g Average for 6 years only. 


h Average of all durum varieties grown. 
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Section 1 of Table XX XIIT shows the actual average acre yields 
obtained from each wheat. Section 2 shows the same data expressed 
in percentages. The yield of the best durum variety is taken as 100 
per cent in each case. The data in this table are the same as those 
shown graphically in figures 8, 12, and 13. 

The actual performance is seen more readily in the first section of 
the table, where yields are given in bushels per acre. The compara- 
tive performance, which indicates in large measure the comparative 
value, is seen much more readily in the second section of the table, 
where the results are expressed in percentages. After the detailed 
presentation of these data in Tables III to XXXII, inclusive, only a 
brief summary seems necessary. 


THE SUBHUMID PRAIRIE AREA. 


In studying the summarized results from the nine stations in the 
subhumid prairie area, certain facts stand out plainly, as will be seen 
in Table XX XIII. 

(1) In general, the durum wheats are not adapted to the humid 
conditions often obtaining in the eastern part of this area, but they 
do comparatively well in the subhumid northwestern part. 

(2) In the southern part of the prairie area, which includes the 
eastern portions of Kansas and Nebraska, neither durum nor common 
spring wheats do well. 

(3) Wherever the hard red winter wheats of the Crimean group can 
be grown they greatly outyield any spring wheat. 

(4) In the northeastern portion of this area, under the conditions 
obtaining at Ashland, Wis., and St. Paul, Minn., winter wheat is 
reaching the northern limits of its present culture and is not so out- 
standinely superior. The durum wheats are equal in yield to some 
of the common wheats and poorer than others. The value of the 
durums will depend on the quality of their grain and the need which 
exists for their rust resistance. 

(5) In the northwestern portion of this area, including the western 
part of Minnesota and the eastern parts of the Dakotas, the durum 
wheats have a much higher comparative value. They largely out- 
yield the spring common wheats and nearly equal winter wheat in the 
districts where it can be grown at all. 

(6) Of the varieties of durum wheat tested Arnautka is best 
adapted for growing in western Minnesota and the eastern portions of 
the Dakotas. 

THE GREAT PLAINS AREA. 

A study of the summarized results from 15 stations in the Great 
Plains area, shown in part in Table XX XIII, supports the following 
conclusions: 

(1) Durum wheats produce very well in all but the southern 
part of this large area. 
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(2) No spring wheats do well in the southern part of the Great 
Plains. 

(3) Wherever the hard red winter wheats of the Crimean group 
can be grown commercially they are better yielders than any spring 
wheat. In the higher and drier parts of the plains of Colorado and 
Wyoming and in central South Dakota their advantage is very 
small. 

(4) In the central and northern parts of this area, wherever 
spring wheat is commercially important, durum exceeds spring 
common wheat in yield almost without exception. Usually this 
is by a large margin, of 10 to 30 per cent, but occasionally by as little 
as 5 per cent. 

(5) Of all the varieties of durum wheat tested in this area, the 
Kubanka is best adapted to all the varying conditions. It is most 
suitable for central and western North and South Dakota and 
eastern Montana, at altitudes ranging from 1,800 to 4,000 feet. 
The Arnautka is shghtly better adapted to the more humid eastern 
part of the Northern Plains with altitudes ranging from 1,000 to 
1,800 feet. The Pelissier is a better yielder in the western and drier 
sections at altitudes of 4,000 to 6,000 feet. 

(6) A number of pure-line selections of durum wheat are proving 
better adapted to the local conditions where they were developed 
than are the older standard varieties. Three which differ appre- 
cilably from the standard varieties from which they were selected 
have been named. Five of these races appear to be of sufficient 
value to be tested under a wide range of conditions. They are as 
follows: Acme (C. I. No. 5284), a selection from Kubanka (C. I. No. 
1516) made at Highmore, 8. Dak.; Arnautka (C. I. No. 4064) a selec- 
tion from Arnautka (C. I. No. 1494) made at Akron, Colo.; Monad 
(C. I. No. 3320), a selection made from a field in Russia but tested 
at Dickinson, N. Dak.; Buford (C. I. No. 5295), a selection from 
Taganrog (C. I. No. 1570) made at Williston, N. Dak.; Kubanka No. 
8 (C. I. No. 4063). a selection from Kubanka (C. I. No. 1440) made 
at Dickinson, N. Dak. Of these five, Acme and Monad are very 


rust resistant. 
THE ARID BASIN AND COASTAL AREAS. 


A study of the data from the six stations located in these western 
areas, as summarized in Table XX XIII, shows two facts definitely. 

(1) Except for the Crimean group of winter wheats, the standard 
varieties of the western areas differ from those of the Great Plains 
and Prairie States. 

(2) In these areas the better yields have been obtained from 
hard red winter wheats of the Crimean group or from some variety 
of soft white wheat. 
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